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) INTRODUCTION

1.1 PURPOSE AND CONTENT OF THIS DOCUMENT

The Environmental Assessment (EA) has been prepared in support of a Conservation
District Use Application by the applicant, PIA Kona Limited Partnership, for a proposed mauka
access road, a portion of grade-separated (underpass) intersection, and an irrigation lake that would
be located on Ka‘upulehu lands on the mauka side of Queen Ka‘ahumanu Highway in North
Kona, Hawaii. The land on which the road, intersection, and irrigation lake would be established

is identified as tax map key (TMK:) (3) 7-2-003:portions :003 (see Figure 1).

The proposed access road would run through the Conservation and Agricultural Districts,
connecting Mamalahoa Highwéy at the mauka end and Queen Ka‘ahumanu Highway on the makai
end. The grade-separated (underpass) intersection would be at the point where the new road
intersects Queen Ka‘ahumanu Highway. Half of the intersection would be located in Conservation
lands makai of Queen Ka‘ahumanu Highway.. The non-potable water irrigation lake would be
placed adjacent to the existing utility corridor and attendant service road along the border of the
Ka‘*upulehu mauka lands and Huehue Ranch at the approximately 490-foot elevation point.

The proposed infrastructure would serve planned resort and residential projects located
within the Ka‘upulehu lands in the State Urban District, makai of Queen Ka*‘ahumanu Highway
(Ka‘upulehu Resort) and the planned agricultural/residential projects within the Ka‘upulehu lands
in the State Agricultural District mauka of the Conservation District lands. The lands on which the
entire access road, intersection, and the irrigation lake would be established are presently
designated Agriculture (5,000 acres) and Conservation (3,164 acres) by the state. County zoning
for the Agriculture District lands is “U,” unplanned. County zoning for the Conservation District
lands is Open. The Conservation sub-zone is General. A portion of the access road and the
irrigation lake within the Conservation District is adjacent to the northem boundary of the Huehue
Ranch Kuki‘o Urban District lands. A portion of the access road and the intersection within the
Conservation District is adjacent to the Ka‘upulehu Resort Urban District Lands.

In 1989, the Board of Land and Natural Resources approved a utility corridor in the
immediate vicinity of the proposed infrastructure improvements requested in this application. This
utility corridor, as would the proposed action, serves the Ka‘upulehu resort development. Since
the granting of the Conservation District Use Permit for the adjoining utility corridor, two
alterations have occurred following requirements from the Board of Water Supply (BWS). The




1

[

L}

[}’

.-

pressure release valves (PRV) located near the 440-foot elevation are to be replaced with a 0.1
million gailon tank at the 400-foot elevation. The 0.5 million gallon tank originally proposed at the
400-foot elevation is to be replaced with a 1.0 million gallon tank at the 292 foot elevation. These
changes were made to provide more reliable service as per BWS instructions and requirements. In
addition, Ka‘upulehu has agreed to allow the adjacent land owner, Huehue Ranch Associates, to
locate potable water lines in the Ka‘upulehu utility corridor. Construction work in this corridor is
underway in accordance with the 1989 Conservation District Use Permit, which approved water
lines within the corridor.

A separate Conservation District Use Application was submitted by the Kona Village
Resort and approved in July 1991 for the makai portion of the grade-separated intersection and the
relocation of the entry road leading to both the Kona Village Resort and to the Ka‘upulehu Resort

This Environmental Assessment has been prepared in accordance with the provisions of
Hawaii Revised Statutes (HRS) Chapter 343 and Title 11, Department of Health, Chapter 200,
Environmental Impact Rules, Sections 11-200-9 through 11-200-13. A description of the affected
environment, the alternatives considered to date, proposed mitigation measures, preliminary impact
determinations based on the information contained herein and the reasons supporting those
determinations are provided. The information contained in this environmental assessment has been
developed from site visits, from studies undertaken specifically for the project, and from generally
available information regarding the environmental characteristics of the project site and surrounding
area.

1.2 REGIONAL SETTING

The Ka‘upulehu lands are located in North Kona, Hawaii on the landward (mauka) and
seaward (makai) side of Queen Ka‘ahumanu Highway, approximately 13 miles north of Kailua-
Kona and 17 miles south of Kawaihae on West Hawaii (see Figure 2). The property on which the
access road, the intersection, and the irrigation lake would be located is presently vacant and is
directly mauka of the Ka‘upulehu lands that are planned and zoned for hotel/resort development. A
complete description of the overall Ka‘upulehu Resort project area makai of Queen Ka‘ahumanu
Highway is included in the approved and accepted Ka‘upulehu Resort Final Environmental Impact
Statement [Belt Collins & Associates (BCA), June 1986). The land on which the road, the
intersection, and the irrigation lake would be located is owned in fee by the Bernice Pauahi Bishop
Estate and leased to PIA Kona Limited Partnership.




R e

Island of Hawaii

.

- B

TO KEAHOLE AIRPOR
AND KATLUAKONA

— KAUPULEHU
DEVELOPMENT
LANDS

2.
’ . W&
PUUANAHULL\

PUUWAAWAA
State Land

Kawaihag ./ _Queen Emma
Foundation Land
o KAWAIHAE-
Mauna Kea WAIMEA ROAD
Beach Holel

State Land

Califordia
Kohala
Assccidtes

Mauna Lanij
Resort

NG
%5

State Land

i

Prepared by: Bett Collins & Associates August 1991

Figure 1
PROJECT SITE
Kaupulehu CDUA

P

[}

g o T

I




Conservaton
Lands
+ + +
\ ) .!;m%muaxun
+ A+
B 2 Okt
Proposed
Access Road
\ +

Proposed 6.0 MG 7/
iirigation Lake V4

RAESERVOIA /
SRV

Figure 2
Kaupulehu-CDUA

4

. . L RES g
AL‘“o
+ “ + HELI.-*;Q
- /__,_,_;/"’ ) 1.0 WG RESERVOIR , \
= ,/’ ‘\
/., TWO EXISTIMG WELLS /’
A Y
j \
G + T omre—"
- +
i
T_ - +
Vs .
S L
1t
o :
o B
E — '
- +
1= -
= +
a 2000 o . 100 DX 000 8200
x e GENERAL SITE PLAN
— . . SCALE: 1°=2000"
LErega'red by: Belt Collins & Associates_—August 1991




1.3 REQUESTED GOVERNMENT ACTION

The requested government action is the issuance of a Conservation District Use Permit
(CDUP) to allow for the construction of the road, the grade-separated intersection, and the
- irrigation lake within Conservation District lands.

— 1.4 DESCRIPTION AND PURPOSE OF PROPOSED ACTION

! " To provide access and water service to the planned Ka‘upulehu Resort Four Seasons
Hotel and associated residential units and recreational facilities (golf courses, tennis facilities and
public restrooms and shower facilities), the applicant is proposing the development of a road, a

~ grade-separated intersection, and an irrigation lake along the southwestemn boundary of the mauka
o Ka‘upulehu lands.
i

f 1.4.1 The Mauka Access Road to Ka‘upulehu Mauka Lands

P The access road within the Conservation District would be approximately two miles long
P and 24 feet wide within a 100-foot right-of-way. The road would connect the proposed
e intersection at Queen Ka‘ahumanu Highway at the makai portion of the property with the planned
e mauka agricultural/residential community in the Agricuitural District of the project. A portion of

the road will extend makai of the Queen Ka‘ahumanu Highway to provide vehicular access to the
resort development. The section of the road within the Conservation District would begin at an
elevation of about 800 feet and descend to an elevation of about 250 feet on the mauka boundary of
the Queen Ka‘ahumanu Highway right-of-way. The road will run with grades of between two to
eight percent.

- 1.4.2 The Grade-Separated Intersection

|

i : Also proposed is a fully grade-separated intersection, consisting of an underpass beneath
; the Queen Ka‘ahumanu Highway (see Figure 3). The long range plan calls for the construction of
two to three additional lanes parallel to the existing roadway and separated by an approximately 30-
-~ foot median. The selection of either two or three lanes is currently under review by the State of
- Hawaii Department of Transportation. . The proposed intersection would service both the
— Ka‘upulehu Resort lands and the Kona Village Resort. A Conservation District Use Application
covering the Kona Village and Ka‘upulehu Resort access roads was approved in July 1991.




The intersection would consist of two 12-foot-wide off-ramps leading from Queen
Ka‘ahumanu Highway approximately 500 feet to the intersection with the access road to
Ka‘upulehu Resort. The deceleration lanes on Queen Ka‘ahumanu Highway would be
approximately 920 feet in length. Both on- and off-ramps for each side would meet at the
Ka‘upulehu Resort access road, forming four-way intersections controlled by stop signs.

The portion of Queen Ka‘ahumanu Highway which would pass over the access road
would be replaced with highway bridge structures. These structures would accommodate either
two or three lanes and would contain 12-foot shoulders.

All design and construction would conform to current State of Hawaii, County of
Hawaii, and American Association of State Highway and Transportation Official (AASHTO)
standards.

The grade-separated intersection (underpass) will be constructed in a manner to minimize
the traffic delays and disruptions along the Queen Ka‘ahumanu Highway in the vicinity of the
proposed resort development. The grade-separated intersection is being proposed in accordance
with State Department of Transportation policies for Queen Ka‘ahumanu Highway.

1.4.3 The Irrigation Lake

The imrigation lake and related improvements (transmission lines, valves and reservoir
covered under the previous utility corridor CDUA) would service the transmission of the non- .
potable irrigation water to the resort area makai of the Queen Ka‘ahumanu Highway (see Figures 4
and 5). This system provides for the the irrigation of the golf course and landscaping, and for
other related needs of the overall development. The irrigation lake, situated at the approximate
490-foot elevation would have a capacity of approximately 6 million gallons. This lake would be
situated next to the approved utility corridor near the southwestern boundary of the property.
Water transmission lines to be utilized by Huehue Ranch will also be located within the existing
Ka‘upulehu utility corridor.

Water from two existing non-potable water wells, situated in the applicant’s Agricultural
District lands at the 800- and 900-foot elevation, will serve the non-potable water needs of the
Ka‘upulehu development. The water from the wells will run down the utility corridor into the
proposed irrigation lake, located at the 490-foot elevation. From that level the water will again
enter the gravity irrigation lines within the utility corridor.

AR
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Construction of the proposed irrigation lake would allow for the use of a gravity flow
system without the requirement of mechanical pressure pumps, thus saving energy resources and
costs. The construction of this system would also mean that scarce potable water would not need
to be used for golf course irrigation. Approximately 68,000 cubic yards of soil would need to be
excavated during construction of the lake, with clearing and grubbing occurring over
approximately 4 acres. Soil removed from the excavation would be utilized in the construction of

berms around the proposed irrigation lake.
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2. GENERAL DESCRIPTION OF THE PROPQSED ACTION’S
TECHNICAL, SOCIAL. ECONOMIC AND ENVIRONMENTAIL
CHARACTERISTICS AND IMPACTS

2.1 DESCRIPTION OF THE SOCIAL AND ECONOMIC
CHARACTERISTICS OF THE PROPOSED ACTION

2.1.1 Existing Conditions

The general social and economic characteristics of the Ka‘upulehu area are provided in
the Ka‘upulehu Resort Final Environmental Impact Statement (BCA, 1986).

The project site is located in U.S. Census Tract 215, which includes the North Kona
District of the Island of Hawaii. This census tract had an estimated resident population of 7,610 in
1989 (Hawaii, DBED, 1991). The 1990 U.S. Census results are not yet available.

2.1.2 Social and Economic Characteristics of the Proposed Action

The Ka‘upulehu Resort area is currently designated on State and County plans as a resort
area. The proposed road, intersection, and irrigation lake would aid in the realization of the
planned Ka‘upulehu Development facilities. In general, the social impacts associated with the
overall development of the Ka‘upulehu area are expected to be positive. For those elements that
potentially might be disruptive to planned or present social conditions, appropriate mitigation
measures have been formulated and would be put into effect as need warrants. The measures have
been described in the Ka‘upulehu Resort Final Environmental Impact Statement. The proposed
road, intersection, and irrigation lake, in and of themselves, are not expected to significantly affect
the social characteristics of the area.

Both employment and economic impacts directly and indirectly resulting from
development of the proposed road, intersection, and irrigation lake, as part of the overall
development of the Ka‘upulehu Resorts, are expected to be positive in the short-and long-term.
Development of the property will provide short-term construction employment, primarily for on-
island workers and long-term employment during the operational phases of the resort facilities.
Similarly, development of the property will increase both state and county tax revenues and require
minimal public expenditures for public services. It is noted that the owners would be responsible
for providing appropriate infrastructure components to serve the property development. These
elements include the road, intersection, and irrigation lake.

11




'Due to the expected positive benefits resulting from development of the proposed road,
intersection, and irrigation lake, as well as from the continued development of the Ka‘upulehu
Resort, and the lack of expected adverse impacts to the economic characteristics of the region,
county or state, mitigation measures to minimize potential adverse impacts are not anticipated.

2.2 DESCRIPTION OF THE ENVIRONMENTAL CHARACTERISTICS AND
IMPACTS OF THE PROPOSED ACTION

2.2.1 Geology and Physiology

The general geology of the project site is dominated by the Ka‘upulehu lava flows that
emanated from Hualalai in 1800-1801. The 1800 flow entered the ocean at the northern boundary
of the Ka‘upulehu property and is characterized by numerous accretionary java balls, a‘a channels,
lava stalactites and brown, red and black spattering bordering the channels. Botha‘a and pahoehce
lavas are present, with little or no soil and only sparse ground cover. Slopes within the area range
from two to eight percent.

The proposed road, intersection, and irrigation lake are located on older lava flows
(1000+ years) and are not expected to significantly impact or be impacted by the geology or
physiography of the project area. As such, measures to minimize potential adverse impacts, other
than adherence to state and county building codes and standards, do not appear warranted.

2.2.2 Soils and Agricultural Potential ’

Four land types, as described below, have been identified on the Ka‘upulehu mauka
lands by the U.S. Department of Agriculture Soil Conservation Service (SCS) (December, 1973)
in a comprehensive soil survey of the Island of Hawaii. None of the four are particularly
agriculturally significant.

(1 A‘aLava Flows (rLV), This lava has practically no soil cover and is generally bare of
vegetation. The surfaces of a“a flows are masses of clinkery, hard, sharp pieces piled in tumbled
heaps that are difficult to traverse on foot. It has been demonstrated that the clinkery a‘a surface
can be easily moved and crushed by bulldozers into relatively smooth surface cobbles one to four
inches in size.

12




) Pahochoe Lava Flows (GLW), Pahoehoe lava flows, similar to the a‘a flows, are a

miscellaneous land type with meager soil covering. The surface of the Pahoehoe lava is generally
much smoother than the a‘a lava. The only soil in this land type is found in cracks and
depressions, having been transported there by wind and storm runoff,

3) Rock Land (rfRO), Rock land is another miscellaneous land type that consists of
pahoehoe bedrock covered in places with a thin layer of transported soil. The little soil that is
present is generally confined to holes and cracks in the bedrock. Lava outcrops are exposed over

50 to 90 percent of the surface.

)] Cinder Land (rCL). Cinder land is also a miscellaneous land type consisting of bedded
cinders, pumice and ash. These materials are black, red, yellow, brown, or variegated. The
particles have jagged edges and a glassy appearance and show little or no evidence of soil
development. Cinder land commonly supports some grass, but it is not good pasture land because
of its loose consistency and poor ability to handle movement. This land is a source of materials for

surfacing roads.

Agriculturally, the Detailed Land Classification. Island of Hawaii, University of Hawaii,

Land Study Bureau, 1972, classifies the Ka‘upulehu mauka lands as E287, E319 and E324.
These classifications indicate the soil’s lack of suitability for agricultural purposes. None of the
land within the area of the proposed infrastructure developments is classified in the Agricultural
lands of Importance to the State of Hawaii (ALISH) system. However, the mauka terminus of the
road would be located in lands that have been designated Agriculture by the Sate Land Use -
Commission for possible future agricultural subdivision. All of the land and soil types under the
proposed road, intersection, and irrigation lake are excessively well drained.

Development of the proposed road, intersection, and irrigation lake is not expected to
significantly impact or be impacted by the soils of the project site or area. At this time there are nio
known plans to utilize lands within the Conservation District for agricultural activities nor have the
Conservation District lands been utilized for agricultural activities in the recent past. Similarly, it
does not appear likely that future agricultural activities would be pursued on these lands.

Due to the lack of expected significant impacts to the soils or agricultural potential of the
area or site, mitigation measures to minimize potential adverse impacts do not appear warranted.

I3
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2.2.3 Surface Water and Drainage

The Ka'upulehu lands, in the lee of Mauna Kea, Mauna Loa and Hualalai, are an area of
low rainfall amounts and intensities. The land is comprised of porous and unweathered lavas and
has sparse soil cover. As a consequence, there are no naturally occurring drainage ways and
surface water runoff is virtually non-existent.

Because of the highly porous nature of the lavas underlying the proposed infrastructure,
the proposed action is not expected to be significantly impacted by or to significantly impact the
surface and drainage characteristics of the area. The proposed improvements will be designed in
accordance with State and County drainage and runoff control standards,

2.2.4 Groundwater and Hydrology

In general, the Ka‘upulehu lands can be conveniently divided into three hydrogeological
sectors. The first sector falls between Queen Ka‘ahumanu Highway and the coast. Highly
permeable layered basalts contain basal groundwater, i.e., fresh-brackish water floating on sea
water. Salinity of this water ranges from very brackish at the coast to moderately brackish near the
highway. The second sector extends from Queen Ka‘ahumanu Highway upward and inland to an
indeterminate boundary lying in the rift zone between Pu‘y Kolekole and Pu‘u Nahaha. East of
this rift zone, this sector extends all the way to Mamalahoa Highway. Groundwater is basal and
quality is moderate to weakly brackish. At the farthest inland extent, the basal water may be
marginally potable. The third sector is restricted to the vicinity of the rift zone where subsurface
geological discontinuities occur, Groundwater is basal but the water table elevation above sea level
(head) is abnormally high as a result of water accumulation behind leaky barriers. The
groundwater is fresh because head is high enough to prevent sea water intrusion into the core of
the lens, Two wells in upper Ka‘upulehu (State Well Nos. 4658.01 and 4658-02) and three in the
adjacent Huehue Ranch have proven the existence of this source.

The proposed irrigation lake will provide a facility for storing non-potable water and an
efficient and secure means of transporting water via a gravity flow system from the source wells
and reservoirs at the 800- and 900-foot elevation to the planned resort facilities. Adverse impacts
to the groundwater resources and hydrologic characteristics of the area are not expected. Measures
to minimize potential adverse impacts are not warranted.
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2.2.5 Natural Hazards

Potential natural hazards to which the property could be subjected include earthquakes
and volcanic eruptions. Because of the excessively well drained nature of the land and soil types,
floods due to rainwater surface runoff are unlikely to occur.

Volcanic hazards in the area have been studied in detail (Mullineaux, et al., 1987). The
last volcanic eruption at Hualalai that affected the Ka‘upulehu lands occurred in 1800-1801. Lavas
emerged from the northwest volcanic rift zone to create the Ka‘upulehu Lava Flow. Mullineaux, et
al., indicate that the Ka‘upulehu lands are in lava flow hazard Zone 4. Less than 15 percent of the
land in this zone has been covered with lava in the last 750 years. Although lava flows on Hualalai
have typically covered large areas, the rift zones of the volcano do not seem to have a distinctly
higher degree of hazard than do its flanks.

In addition to lava-flow hazard zones, hazard zones for tephra falls have also been
defined for Hawaii (Mullineaux, et al, 1987). The Ka‘upulehu lands are located in ashfall-hazard
Zone 2A, which indicates a potential exists for burial by cinder cones and thinner, more
widespread tephra 10 cm-or more thick from infrequent eruptions of Hualalai.

Hazard zones are not designated on Hawaii in the Ka“upulehu area for pyroclastic surges.
The single pyroclastic surge hazard zone on the island surrounds the Kilauea caldera and extends to

a distance of 10 km from its center.

Hazard zones for volcanic gases are the same as hazard zones for tephra. The
Ka‘upulehu lands are outside hazard zones for ground fracture and subsidence. However,
earthquakes, associated with volcanic events, primarily underground magmatic movement, of
Hualalai have been reported. Based on historical data, earthquakes of a level of 6.4 Richter Scale
Magnitude occur on an average of once every 62 years.

Because the proposed infrastructure could be affected by volcanic events, such as lava
flows or earthquakes, appropriate design, engineering and construction measures would be taken
to minimize potential risks due to volcanic activity. These measures would include adherence to
engineering design standards in accordance with federal, state and county rules and regulations.
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2.2.6 Climate and Meteorology

The Ka‘upulehu lands lie within an area between Honokohau and Anacho‘omalu called
Kekaha, meaning dry, sunbaked land. Rainfall at the Coast averages only 7 to 8 inches per year.
There is very little rainfall below the 1,000-foot elevation and only 25 to 30 inches annually at the

2,000-foot elevation. All of the proposed infrastructure would be located below the 1,000-foot
elevation contour.

Mean annual temperature in the Ka‘upulehu area is about 78 degrees F with relatively
small daily and seasonal variations. Daytime temperatures above 88 degrees F or nighttime
temperatures below 63 degrees F are rare.

Development of the proposed road, intersection, and irrigation lake is not expected.to
have any impact on the climate or meteorology of the project area or region. Structures would not
be tall enough to significantly affect existing wind patterns; and any new landscaping that might be
planted around future facilities is not expected to be great enough to significantly affect temperature
or rainfall patterns. Due to the lack of expected significant impacts to the climate or meteorology of

the property site or area, mitigation measures to minimize potential adverse impacts are not
warranted.

2.2.7 Air and Noise Quality

The proposed infrastructure would be classified as an “indirect source” of air pollution as
defined in the federal Clean Air Act of 1977 because its primary association with air pollution
would be due to its inherent generation of mobile source, i.e., motor vehicle activity. The -
proposed action would also have off-site air quality effects due to increased demand for electrical
energy, which must be met through the combustion of some type of fuel. There would be short- -

term impacts during construction due to vehicular movement, clearing and grading, and general
dust-generating construction activities.

The existing noise quality of the subject property site is dominated by motor vehicle
traffic movement along Queen Ka‘ahumanu Highway and, to a limited degree, by natural factors
including wind moving through vegetation and surf sounds makai of the mauka Ka‘upulehu lands.
Based on noise level measurements taken at other similar Hawaii and QOahu locations, it is
presumed that existing noise levels are in the 30 to 50 dBA range, depending on the time of day
and levels of traffic along Queen Ka‘ahumanu Highway.
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Impacts to the property area and regional air quality could be caused by increased
vehicular activity in and around the property, electrical generation off-site and construction
activitics. The principal sources of short-term air quality impact will be construction activity.
Construction vehicle activity will increase automotive pollutant concentrations along Queen
Ka‘ahumanu Highway fronting the property site. Because of the moderate level of existing traffic
volumes, the additional construction vehicle traffic should not cause state or federal air quality
standards (o be violated.

§ite preparation work and earth moving would create particulate emissions as would
building construction. Short-term construction impacts would be minimized by dust control
measures (frequent watering) that would be employed during the construction period. It is
expected that at completion of construction, including any landscaping, existing fugitive dust
emissions in the project area would decrease.

Potential impacts on the noise quality of the site and area would be primarily limited to
those that might be generated by an increased volume of traffic in the immediate vicinity of the
property and, in the short-term, construction activity noise. Increased human noise generation is
expected to occur on the road and in the immediate vicinity of the irrigation lake. However, these
facilities are not near other hurman habitation locations.

Traffic generated noise levels both on-and off-site, are expected to be in the range of 40
to 50 Leq (energy equivalent sound level for a given time period) at 50 feet. Thus, traffic
generated sound levels would be typical of a business/residential/resort condition. The lack of
expected adverse impacts to the air and noise quality of the property site and area indicate that
mitigation measures to minimize potential adverse impacts are not warranted.

2.2.8 Visual Attributes

The Conservation District Ka‘upulehu lands on which the proposed infrastructure would
be established range from an elevation of about 250 feet at Queen Ka‘ahumanu Highway to about
900 feet at the mauka portion of the proposed road. The area is dominated by open space lava

Iands covered in grasslands with few trees.

The site features and attributes of the property area would be minimally changed from the
present opén space appearance by the development of the proposed road, intersection, and
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irrigation lake. Portions of the highway intersection and the road would be visible from Queen
Ka‘ahumanu Highway. Similarly, it is likely that portions of the road would be visible from
Mamalahoa Highway above the project area. To reduce visual intrusion, the road and the
intersection will be landscaped in a2 manner compatible with the surrounding environment.

Although adverse impacts are not expected, some may view the road and intersection as
an intrusion on the aesthetic character of the area. The use of the underpass configuration would
minimize the visual impact at the highway intersection for the transient driver travelling beyond the
Ka‘upulehu development. For the Ka‘upulehu project visitor and resident, the intersection
provides for a minimized visual impact of the surrounding region.

2.2.9 Flora and Fauna

A botanical survey covering the area surrounding the proposed infrastructure was
performed in February 1991 and is described in Appendix A. There have been three recent
botanical surveys on portions of the project site or on areas adjacent to the site. The survey
conducted for the Ka‘upulehu resort lands makai of the highway (Char 1985) included the smaller -
parcel where the proposed intersection is planned. This area was described as primarily a‘a lava
which was largely barren. In 1988, Char conducted a survey of a water line and maintenance road
corridor mauka of the highway and included entirely within the present study site. The corridor
was approximately two miles long and varied from 100 to 200 feet wide. Vegetation consisted of

fountain grassland on pahoehoe flows and mostly barren a‘a flows. The adjacent Kuki‘o lands,

from along the coastline to about the 640-foot elevation, were also surveyed by Char in 1984,
Vegetation consisted of fountain grass grassiand with a few scattered lama trees. Closer to the
highway, the grassland contained more shrubs and subshrubs as well as a few trees of kiawe. In
all three studies no threatened and endangered plants were found on those portions currently within -
the project site. The two basic vegetation types recognized in the previous surveys also occur on
the project site and are described in detail below.

Fountain Grass Grassland - Approximately half of the project site located above the
highway is covered by pahoehoe flows; this is easily picked up on the USGS orthophotoquad as
the lighter-colored areas and on the Soil Survey maps (Sato et al.1973) it is labeled "rLW". These
flows are ancient and weathered. Instead of being glassy black like the more recent flows, the
surface color is a reddish-brown. In places, the pahoehoe can change from rolling hummocky to
rough and broken ("shelly pahoehoe"). A lava tube system, in places collapsed and with large
caverns, can be found on the upper elevation portions of the site.
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- These weathered pahoehoe flows support a rather dense cover consisting of the
introduced fountain grass (Pennisetum setaceum) with scattered shrubs and small trees of kiawe
(Prosopis pallida). Fountain grass cover on the lower two thirds of the parcel varies from 50 to
60%; on the upper one third of the parcel the fountain grass becomes denser (60-80% cover).
Common shrubs and smaller shrubs or subshrubs associated with this vegetation type are indigo
; (Indigofera suffruticosa), ‘uhaloa (Waltheria indica), and pluchea (Pluchea symphytifolia); of these
b three, only the ‘nhaloa is a common native. A few other natives which can be found in smaller
- numbers include nehe (Lipochaeta lavarum), koali ([pomoea indica), ‘iwa‘iwa fern (Doryopteris
‘" decipiens), ‘ilima (Sida fallax), and a‘ali‘i (Dodonaea viscosa). Locally common are patches of pili
- grass (Heteropogon contortus). From about the 600-foot elevation and to the upper boundary,
- native trees and shrubs as ‘ohi‘a (Metrosideros polymorpha), lama (Diospyros sandwicensis),
‘akia (Wikstroemia pulcherrima), and naio (Myoporum sandwicense), along with the introduced .
silk oak tree (Grevillea robusta), are found.

E !—: Po‘opo‘omino cinder cone, although a different substrate type, supports somewhat
: similar vegetation and is included here within the fountain grass grassland. Around the base of the
t — cinder cone is a ring of kiawe trees, 18 to 25 feet tall. Vegetation on the cinder cone is denser than
i - on the pahoehoe substrate. Seasonally abundant on this area are the native poppy or pua kala
E — (Argemone glauca) and kakonakona (Panicum torridum), an annual grass. .

The grassland is used by feral donkeys and goats. During field studies a herd of 12
donkeys and two small groups of goats were observed .

A‘A Lava with Sparse Vegetation - A‘a flows cover almost all of the smaller parcel makai
- of the Queen Ka‘ahumanu Highway, although a few areas with pahoehoe lava and fountain grass
— grassland may be found. On the larger parcel mauka of the highway, the tumbled heaps of
- clinkery, sharp and scoriaceous a‘a covers about half of the parcel. Plant cover is very sparse,
about 1 to 3%. Fountain grass and pluchea occur in small, scattered patches, usually in
depressions. Where the 4-wheel drive road crosses the a‘a flow, there are more plants of Florida
beggarweed (Desmodium tortuosum), indiga, fountain grass, and hairy spurge (Chamaesyce
P hirta), especially along the margins of the road where the a‘a has been crushed and compacted.

o The proposed infrastructure would not have a significant negative impact on the botanical
- resources as the vegetation is dominated largely by introduced species as fountain grass.
- Additionally, the total area which would eventually be disturbed for the proposed intersection,
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road, and water system is not large. Given the limited nature cf the developments, no mitigation
measures are necessary.

The fauna of the area was surveyed in connection with a 1989 CDUA for the adjoining
utility corridor serving the Ka‘upulehu project. No endemic birds were recorded during the course
of the field survey. The short-eared owl or Pueo (Asio flammeus sandwichensis) is relatively
common on Hawaii and could occur within the corridor. Of the migratory shorebirds that visit or
reside in Hawaii, Pacific Golden Plover (Pluvialis fulva)) were seen flying over the corridor during
the day and plover and Ruddy Turnstone (Arenaria interpres) were heard calling after dark from the
corridor area. No resident indigenous seabirds were observed on the site. A total of ten species of
exotic (introduced) birds were recorded in the project area during the field survey. The most
abundant of these was the Japanese White-eye (Zosterops japonicus). No threatened or
endangered species of birds were observed within the area,

The only evidence of feral mammals observed during the field survey were scats, tracks
and skeletal remains of donkey (Equus asinus) and goats (Capra hircus). Five donkeys were seen,
but evidence of their activity indicates that a sizeable herd of perhaps 20+ animals occurs in and
around the Ka‘upulehu lands. There is evidence that the donkeys have sleeping areas around
Po‘opo‘omino Pu‘u. No small Indian Mongoose (Herpestes auropunctas), rats, mice or cats were
recorded but they most likely inhabit the area. Similarly, no individuals of the endemic and
endangered Hawaiian Hoary Bat (Lasirus cinerus semotus ) were observed during the field survey.

Development of the proposed infrastructure would result in the loss of some of the
vegetation on the site. However, the majority of the vegetation within the corridor is found
throughout most of the islands in similar environmental conditions. There are no endangered or
threatened plants on the project site. The proposed project would not significantly affect the flora
of the area and specific mitigation measures to minimize adverse impacts are not warranted.

Establishment of the proposed infrastructure could result in the loss of some wildlife
habitat. It is expected that the overall project would result in negligible impacts on the bird life of
the area. Feral donkey sleeping and resting areas are well outside the prect area.

2.2.10 Historical and Archaeological Resources

To determine impacts upon the archaeological and historical resources from of the
proposed access road, intersection, and irrigation lake an archaeological inventory survey of the
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mauka portion of the route was prepared in March 1991 by Pau! H. Rosendahl, Inc. This is
included as Appendix B.

Seventy-seven sites containing over 190 component features were identified within the
project area. Seventeen of the sites had been previously identified, either by Sullivan and
Rosendahl (1989) or by Walker and Rosendahl (1990). The identified sites range in condition
from poor to good and consist of both single and multiple components. The sites comprise the
following feature types: alignment (box C-shape, linear, and L-shape), cairn, cupboard, enclosure,
lava tube (cave), modified outcrop, pahochoe excavation, terrace, trail segment, and wall; and the
following functional types: agriculture/animal husbandry, ceremonial marker, habitation (both
semi-permanent and seasonal/temporary), indeterminate, marker, quarry, burial, recreation,
transportation, and water catchment. All identified sites are summarized in terms of site number,
formal/functional type, recommended field work tasks, and value assessments in Appendix B.

The current project assessment also included limited subsurface testing and collection of
surface artifacts. The subsurface testing was conducted primarily in order to recover potential
radiocarbon (c-14) dating samples. Carbon-14 samples were obtained from five features. Most
sites identified during the survey appear to be prehistoric. . Age determination results from the
current project ranged from AD 1450 to AD 1955. Surface collection of artifacts took place at eight
sites. Indigenous portable artifacts collected included a possible a‘ulima, concretions, coral and
scoriaceous abraders, a fishhook, and a possible octopus lure. ‘

Of the 77 sites identified in the study, 25 sites assessed as significant for information

“content only were recommended for no further work. Sixteen sites assessed as significant for

information content only were recommended for further data collection. Twelve sites assessed as
significant for information content and as excellent examples of site types were recommended for
further data collection and preservation with interpretive development. None of these 12 sites are
within the Conservation District area to be affected by the development of the proposed
infrastructure. The remaining sites had various assessments and recommendations. Detailed
assessments and recommendations for all sites are presented in Table 8 of Appendix B.

Impacts to the archaeological and historical resources of the project area from
development of the proposed infrastructure are expected to be minimal. The sections of trails that
are found within the proposed project area would be preserved as required by appropriate state and
county rules and regulations. However, the graded roadway would cross the trails in two
locations.
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Other archaeological resources will be addressed as recommended and required by the
Department of Land and Natural Resources, State Historic Preservation Program Division and
other public agencies.

2.2.11 Access

Access to the proposed mauka road and irrigation lake would be provided initially via a
turnoff from Queen Ka‘ahumanu Highway, within the highway right-of-way and ultimately with
the construction of a grade separated (underpass) intersection. The project developers would
coordinate development of the access and property with the County Department of Public Works
and State Department of Transportation, Highways Division, to assure that traffic safety on Queen
Ka‘ahumanu Highway is maintained. The existing utility corridor service road will provide long-
term access to the utilities and lake located along the corridor.

Vehicular access in and around the project area would be enhanced with the construction
of the intersection and road. Present vehicular access to the property is via four-wheel drive
vehicles on substandard roads. The proposed improvements would significantly.upgrade this
access with paved surface roadways and a grade-separated intersection.

The intersection underpass would enhance public safety by eliminating left-turn
movements from and to the highway across traffic flows. These improvements would also
increase the ease of access to the proposed Ka‘upulehu development.

2.2.12 Wastewater Disposal

Wastewater treatment and disposal for the planned Ka‘upulehu Resort are described in
the Ka‘upulehu Resort Final Environmental Impact Statement (BCA 1986). The proposed mauka -
access road, intersection and irrigation lake are not expected to contribute to the wastewater
generation of the resort.

2.2.13 Solid Waste Disposal

Solid waste collection and disposal for the resort are also described in the Ka‘upulehu
Resort Final Environmental Impact Statement (BCA, 1986). The proposed infrastructure
improvements are not expected to contribute to the solid wastes generated by the resort.
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2.2.14 Electrical Power and Communications Systems

Electrical power to the proposed infrastructure would be provided by HELCO from their
existing overhead 69 kv transmission lines located about 3,000 feet mauka of Queen Ka‘*ahumanu
Highway. A drop to a pole transformer would be made and overhead distribution lines, on 30-foot
poles, installed along a utility corridor to the non-potable water wells and reservoir and the resort
facilities makai of the highway. Electrical power to the makai Ka‘upulehu Resort would be
provided via underground lines from the lower end of the utility corridor. Sufficient HELCO
generating capacity exists to serve the planned facilities. As such, adverse impacts to the electrical
system of the area are not expected to occur.

Communications (telephone service) to the subject property are provided by Hawaitan
Telephone Company via existing pole lines on the mauka side of Queen Ka‘ahumanu Highway.
Hawaiian Telephone facilities are capable of serving the planned facilities and no adverse impacts
to their system are expected by the development of the road, intersection, or urigation lake.

2.2.15 Public Schools

The public schools serving the subject property area would be unaifected by the
establishment of the proposed infrastructure. Therefore, no specific mitigation measures to
minimize potentially adverse impacts are warranted.

2.2.16 Health Care Facilities

Existing and planned health care facilities in the vicinity of and/or serving the Ka‘upulehu
Resort are described in the Ka‘upulehu Resort Final Environmental Impact Statement.
Development of the proposed road, intersection, and irrigation lake is not expected to significantly
add to the requirements for emergency or daily medical care facilities in the Ka‘upulehu or West
Hawaii area. As such, no additional burden on public or privately provided medical care and
services is expected to result from the proposed project.
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2.2.17 Police and Fire Protection Services

Police and fire protection services afforded the Ka‘upulehu area are also described in the
Ka‘upulehu Resort Final Environmental Impact Statement. This project is not expected to
negalively affect these services.

The proposed grade-separated intersection and access road would actually enhance the
public safety concerns of the proposed Ka‘upulehu development. The upgraded road system and
grade-separated intersection would permit safer, faster, and more efficient access to the resort area
for the public safety agencies.

The development of the proposed irrigation lake will help to increase water availability to
Ka‘upulehu Resort, thus increasing the fire protection capabilities at the area.

2.2.18 Recrecational Resources

The existing and planned recreational resources serving the Ka‘upulehu area have been
described in detail in the Ka‘upulehu Resort Final EIS. Development of the proposed
infrastructure would be expected to positively affect the recreational resources of the area through
the ability to efficiently provide water to those resources. Public shoreline access facilities at
Ka‘upulehu would aiso be serviced by these road and irrigation system improvements. Adverse
effects are not expected and measures to minimize potential adverse impacts are not warranted.

Non-potable water would primarily be used to irrigate the recreational (golf) resources of -
the proposed Ka‘upulehu resort project. Irrigation water and its transmission would be developed,

ir: part, through the development of the irrigation lake and related improvements.

The development of a grade-separated intersection, with its accompanying access roads
would allow for easy public access to the recreational facilities contained within the resort area.
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3. IDENTIFICATION AND SUMMARY OF MAJOR IMPACTS AND
ALTERNATIVES CONSIDERED

3.1 MAJOR IMPACTS

The major potential adverse impacts that could result from development of the subject
property are potential loss of vegetation and wildlife habitat. In addition, short-term adverse
impacts could result from increased localized noise levels during and after construction activities
and decreased air quality during construction and in the immediate vicinity of the proposed
intersection after construction due to increased vehicular traffic. Some people may also perceive
the visual attributes of the proposed intersection to be adverse. This potential concern has been
addressed with the proposed underpass which will minimize the visual impact.

3.2 ALTERNATIVES CONSIDERED

Known feasible alternatives to the proposed access road, intersection, and irrigation lake
are limited to those that would allow the objectives of the proposed project to be met, while
minimizing potential adverse environmental impacts. As noted in Section 1.4 above, the proposed
project has been designed to provide an effective, efficient and environmentally acceptable means
of providing both vehiclur access and non-potable water service to the planned Ka‘upulehu Resort
facilities makai of Queen Ka‘ahumanu Highway. As described in the preceding section of this
Environmental Assessment, the proposed project is expected to have minimal and/or positive
impacts upon the physical, natural, social and economic environments of the project area. In
compliance with applicable regulations, other possible alternatives to the proposed project have
been investigated and rejected for a variety of reasons.

3.2.1 Grade-Separated Intersection Alternatives

The intersection alternatives included:
1. The construction of a channelized at-grade intersection
2. The signalization at the highway intersection

3. The construction of a highway overpass intersection

'
These alternatives were rejected for a variety of reasons. The first alternative, which is
prevalent along Queen Ka‘ahumanu Highway, was rejected by the State Department of
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Transportation. With traffic densities expected to increase dramatically over the course of the next
few years, State policy is to prevent future conflicting left-turning movements across traffic. This

policy is to facilitate traffic flow and safety.

The second alternative, which has not yet occurred along the section of Queen
Ka‘zhumanu Highway north of Kailua-Kona, but which does exist south of Kona, was also
rejected. Channelization and signalization of the road would cause a decrease in traffic flows and
an increase in traffic congestion. During peak periods, the demand volumes waiting to be
processed through the signal are anticipated to be so large, long queues would develop, causing
signal failure and adversely impacting the air quality of the area. This alternative also did not
conform to State Department of Transportation policy for the area.

While an overpass alternative has the same positive impacts upon access and traffic:
flows, and is more econgmical than the preferred action, this alternative was also rejected. An
overpass bridge structure across Queen Ka‘ahumanu Highway would severely impact the visual
character of the area and has the potential to draw opposition from some community groups and

residents of the area.
3.2.2 Irrigation Lake Alternatives

The irrigation lake alternatives included:

1. No-build
2. Construction of above ground tanks

The first alternative was rejected due to the need to provide non-potable water to the
resort development at the makai portion of the project. The second alternative was rejected due to
the negative visual aspects that would be created from the multiple tank structures necessary to

handle six million gallons of water.

3.2.3 The Access Road to Ka‘upulehu Mauka Lands

The access road Alternatives included:

1. No-build

2. Provide access only via the Mamalahoa Highway situated at the mauka
boundary of the Ka‘upulehu mauka lands

26




i

i1

1 il

ot

i

[LZ1

-

L

The first alternative was rejected due to the need to provide vehicular access to the
proposed mauka agricultural/residential related development, linking this portion of the overall
project with the makai resort development. The second alternative was rejected because it would
limit access to the lower portions of the project. The proposed Ka‘upulehu development is an
integrated resort/residential/recreational project that is designed and will serve as an integrated
development directly linked between the mauka and makai portions of the development.

3.2.4 Summary

The alternatives have been rejected in part because they do not meet the objectives of the
proposed project: to provide an effective, efficient and environmentally acceptable means of
vehicular access, and of storing and transporting non-potable water from upland wells to the
planned Ka‘upulehu Resort facilities; to minimize environmental impacts from the proposed
project; and to be economically feasible.

Although the proposed intersection underpass represents the most expensive alternative,
it was selected due to the mitigating effects it has on visual impacts and traffic circulation. In
addition, the State Department of Transportation has indicated a preference for this intersection
configuration, as have members of the community.
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4. EROPOSED MITIGATION MEASURES

The mitigation measures proposed to ensure that potential adverse environmental impacts
resulting from establishment of the proposed infrastructure projects are minimized include:

. limiting construction activities to daytime hours;

. adherence to all federal, state, and county environmental protection, health, safety
and construction rules and regulations;

. coordination of development plans and activities with appropriate county agencies;
. Iandscaping the areas as appropriate and necessary; and,
. protection of wildlife habitat as required and preservation of archaeological and

historical resources in accordance with appropriate federal, state, and county rules
and regulations.
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5. DETERMINATION

Based on the information available and the type of governmental action requested at
present and to be requested in the future, it has been determined that development of the proposed
mauka access road, the intersection, and the irrigation lake would result in positive social,
economic impacts and would not have a significant impact on the environment. Thus, an
environmental impact statement is not required for the proposed action. However, it is recognized
that compliance with the environmental disclosure process, as defined in HRS Chapter 343 and
Chapter 200, Department of Health Environmental Impact Statement Rules, is required and is one
of the primary reasons that this EA has been prepared.
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6. FINDINGS AND REASONS SUPPORTING DETERMINATION

In considering the significance of potential environmental effects, the applicant has
considered the sum of effects on the quality of the environment and evaluated the overall
cumulative effects of the proposed action. The applicant has considered every phase of the
proposed action, the expected consequences, both primary and secondary and the cumulative as
well as the short-and long-term effects of the proposed action. As a result of these considerations,
the applicant has determined that:

10.

The proposed action does not involve an irrevocable commitment to loss or
destruction of any significant natural or cultural resource.

The proposed action increases the range of beneficial uses of the environment.

Adoption of the requested Conservation District Use Permit would result in the
proposed action being in concert with the County's long-term environmental and
land use policies, goals and guidelines as expressed in the Hawaii County General
Plan.

The proposed action does not adversely affect the economic or social welfare of the
community or state.

The proposed action does not involve substantial secondary impacts, such as
population changes or effects on public facilities that are not already contemplated.

The proposed action does not substantially affect public health,

The proposed action does not involve substantial degradation of environmental
quality.

The proposed action does not substantially affect rare, threatened or endangered
species or habitats.

The proposed action does not detrimentally affect air or water quality or ambient
noise levels.

The proposed action does not substantially affect an environmentally sensitive area
such as flood plain, tsunami zone, erosion-prone area, geologically hazardous land,
estuary or coastal waters;
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11. The proposed action is individually limited and curnulatively does not have a
considerable effect upon the environment or involve a larger commitment for larger
actions.

12. The proposed action will promote highway safety and ease of access by eliminating
left turn lanes and decreasing causes for traffic congestion at the intersection and in
the region.

Further, it appears that the proposed action is compatible with the locality and
surrounding project area and appropriate to the physical conditions and capabilities of the area to be
served; the existing physical and environmental aspects of the subject area will be preserved; the
proposed action will not result in any significant adverse effects to the environment; and the
proposed action is in keeping with the objectives and purposes of the project site area, including
State mandated policies regarding highway access. The applicant will be responsible for, and
comply with, all applicable statutes, ordinances and rules of the federal, state, and county
governments.
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BOTANICAL SURVEY
KA'UPULEHU RESORT CDUAS
TEMPORARY SUBSTATION, WATER RESERVOIR, AND SEWAGE TREATMENT PLANT
KA'UPULEHU, NORTH KONA, ISLAND OF HAWAI'IL

INTRODUCTION

The project site consists of approximately 500 acres of land

located mauka of the Ka'upulehu resort area. The Queen Ka'ahumanu
Highway. crosses the lower portion of the project site dividing it
into two. The larger parcel mauka of the highway extends. upslope
to about the 800 ft. elevation level. The smaller parcel makai of
the highway extends downslope to about the 160 ft. contour. An
intersection, a temporary e¢lectrical substation, a sewage treat-
ment plant, and a water reservoir are planned for the site.

Roughly one-half of the upper parcel and almost all of the
smaller, lower parcel are ¢overed by 'a'a lava flows. These are
sparsely vegetated. The remainder of the property is covered by

very weathered pahoehoe flows which support a dense cover of
fountain grass with scattered shrubs and a few trees. Nearer the
800 ft. contour, a few dry forest species are encountered.

Field studies to assess the botanical resources on the project
site were conducted on 19 January 1991, The primary objectives of

the studies were to 1) describe the major vegetation type on the
site; 2) inventory the flora; and 3) search for threatemned and
endangered plants protected by Federal and State laws. A total of
three botanists were used o gather the technical data contained

in this report.
SURVEY METHODS

Prior to undexrtaking the field studies, a search was made of the




pertinent literature to familiarize the principal investigator

with other studies conducted in the general area. A USGS ortho-
photoquad and topograhic maps were examined to determine vegeta-
tion cover patterns, terrain characteristics, access, boundaries

and reference points.

Both parcels were accessed off the Queen Ka'ahumanu Highway.
The larger parcel is bound by a gravel road on the Kuki'o side
and on the northeast side by a 4-vheel drive road which services

a water tank and wells,

A walk-through survey method was used. Notes were made on plant
associations and distribution, substrate types, topography,
éxXposure, etc. Plant identifications were made in the field;
Plants which could not be positively identified were collected
for later determination in the herbarium (University of Hawai'i,
Manoa) and for comparison with the recent taxonomic literature.

The species recorded are indicative of the season ("rainy" vs.
"dry") and the environmental conditions at the time of the survey.
A survey taken at a different time and under varying environ-
mental conditions would no doubt yield slight variations in the
species list, especially of the weedy, annual taxa.

DESCRIPTION OF THE VEGETATION

There have been three recent botanical surveys on portions of the
Project site or on areas adjacent to the site. The survey
conducted for the Ka'upulehu resort lands makai of the highway
(Char 1985) included the smaller parcel where the proposed inter-
section is planned. This area was describe as primarily 'a'a lava
which was largely barren. In 1988, Char conducted a survey of a
water line and maintenance road corridor mauka of the highway and
included entirely within the present study site. The corridor was
approximately two miles long and varied from 100 to 200 ft. wide.
Vegetation consisted of fountain grass grassland on pahoehoe
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flows and mostly barren 'a'a flows. The adjacent Kuki'o lands,
from along the coastline to about the 640 ft. elevation, were

also surveyed by Char in 1984. Vegetation consisted of fountain
grass grassland with a few scattered lama trees near the Muhe'enui
cindexr cone. Closer to the highway, the grassland contained more
shrubs and subshrubs as well as a few trees of kiawe. In all

three studies no threatened and endangered plants were found on
those portions currently within the project site.

The two basic vegetation types recognized in the previous surveys
also occur on the project site and are described in detail below.

Fountain Grass Grassland

Approximately half of the project site located above the highway
is covered by pahoehoe flows; this . is easily picked up on the
USGS orthophotoquad as the lighter-colored areas and on the Soil
Survey maps (Sato et al. 1973) it is labeled "rLW". These flows
are ancient and weathered. Instead of being glassy black like the
more recent flows, the surface color is a reddish-brown. In
places, the pahoehoe can change from rolling hummocky to rough
and broken ("shelly pahoehoe”™). A lava tube system, in places
collapsed and with large caverns, can be found on the upper ele-
vation portions of the site. 4

These weathered pahoehoe flows support a rather dense cover con-
sisting of the introduced fountain grass (Pennisetum setaceum)
with scattered shrubs and small trees of kiawe (Prosopis pallida).

Fountain grass cover on the lower two-thirds of the parcel varies
from 50 to 60%; on the upper one-third of the parcel the fountain
grass becomes denser with cover 60 to 80%. Common shrubs and
smaller shrubs or subshrubs associated with this vegetation type
are indigo (Indigofera suffruticosa), 'uhaloa (Waltheria indica),
and pluchea (Pluchea symphytifolia); of these three, only the
'uhaloa is a common native, A few other natives which can be
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found in smaller numbers include nehe (Lipochaeta lavarum),

koali (Ipomoea indica), 'iwa'iwa fern (Doryopteris decipiens),

'ilima (Sida fallax), and a'ali'i (Dodonaea viscosa). Locally

common are patches of pili grass (Heteropogon contortus). From
about the 600 ft. elevation and to the upper boundary, native

trees and shrubs as 'ohi'a (Metrosideros polymorpha), lama

(Diospyros sandwicensis), 'akia (Wikstroemia pulcherrima), and

naio (Myoporum sandwicense) along with the introduced silk oak

tree (Grevillea robusta) are found.

Po'opo'omino cinder cone, although a different substrate type,
supports somewhat similar vegetation and is included here within
the fountain grass grassland. Around the base of the cinder cone
is a ring of kiawe trees, 18 to 25 ft. tall. Vegetation on the
cinder cone is denser than on the pahoehoe substrate. Seasonally
abundant on this area are the native poppy or pua kala (Argemone

glauca) and kakonakona (Panicum torridum), an annual grass.

The grassland.is used by feral donkeys and goats. During our
field studies we observed a herd of 12 donkeys and two small
groups of goats, totaling about seven individuals.

'A'A Lava with Sparse Vegetation

'A'a flows cover almost all of the smaller parcel makai of the
highway although a few areas with pahoehoe lava and fountain
grass grassland may be found. On the larger parcel mauka of the
highway, the tumbled heaps of clinkery, sharp and scoriaceous
‘a'a covers about half of the parxcel. Plant cover is very sparse,
about 1 to 3 %. Fountain grass and pluchea occur in small,
scattered patches, usually in depressions. Where the 4-wheel
drive road crosses the 'a'a flow, there are more plants of
Florida beggarweed (Desmodium tortuosum), indigo, fountain grass,

and hairy spurge (Chamaesyce hirta) especially along the margins
of the road where the 'a'a has been crushed and compacted.
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DISCUSSION AND RECOMMENDATIONS

About one-half of the larger, mauka parcel and almost all of the
smaller, makai parcel are covered by 'a'a lava flows which support
very sparse vegetation, usually the introduced fountain grass. On
the weathered, reddish~brown colored pahoehoe flows fountain
grass is dense and shrubs as pluchea, 'vhaloa and indigo are
occasionally found. Scattered native trees and shrubs such as
'ilima, 'ohi'a, lama, naio, and a'ali'i can be found on the upper
elevation portions of the project site. Kiawe trees occur as
scattered individuals throughout the property except at the base
of Po'opo'omino cinder cone where the plants form a somewhat
dense ring of trees. Locally abundant on the cinder cone are
plants of the native poppy or pua kala and the native kakonakona
grass.,

Of the 43 plant species found on the site, 28 (65%) are introduced
or alien; 9 (21%) are endemic, i.e. mnative only te the Hawaiian
Islands; 5 (12%) are indigenocus, i.e. native to the islands and
elsewhere; and 1 (2%) is originally of Polynesian introduction.
None of the native plants inventoried on the project site are
officially listed as endangered or threatened; nor are any
proposed or candidate for such status (U, 8. Fish and Wildlife
Service 1989, 1990). All the native species are found in similar
environmental habitats throughout the islands.

The proposed infrastructures are not expected to have a signi-
ficant negative impact on the botanical resources as the vegeta-
tion is dominated largely by introduced species as fountain
grass. Additionally, the total area which will eventually be
disturbed for the proposed intersection, sewage treatment plant,
water reservoir, and substation is not large. Given the limited
nature of the developments, no recommendations are offered at
this time.
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PLANT SPECIES CHECKLIST -- Ka'upulehu Resort CDUAs

A checklist of all those vascular plants inventoried on the +500-
acre Ka'upulehu parcel during the field studies is presented
below., The plants are divided into three groups: Ferns, Monocots
and Dicots. The taxonomy and nomenclature of the Ferns follow

—f Lamoureux (1984) while the flowering plants, Monocots and Dicots,
= are in accordance with Wagner et al. (1990). For the most part,

— common English names follow St. John (1973); Hawaiian names
- follow St. John (1973) or Porter (1972).
;J The following information is provided:

1. Scientific name with author citation.

| 2. Common English and/or Hawaiian names, when known.
3. Biogeographic status. The following symbols are used:
'j E = endemic = native only to the Hawaiian Islands

I = indigenous = native to the islands and also to one or
— more other geographic area(s)
bt P = Polynesian = plants of Polynesian introduction prior to

AT T T TR M D R AT A S AT R Mo 0 B 6 1 AP A eyt iy e e e

Western contact (1778); not native
introduced or alien = all those plants introduced inten-
tionally or accidentally by humans after Western contact;

L
~
I

| not native.
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SCIENTIFIC NAME

FERNS

COMMON NAME

NEPHROLEPIDACEAE (Sword Fern Family)

Nephrolepis multiflora (RoxDb.)

Jarrett ex Morton

hairy sword fern

SINOPTERIDACEAE (Cliffbreak Fern Family)

Doryopteris decipiens (HooK.)
J. Sm.

MONOCOTS
POACEAE (Grass Family)

Eragrostis tenella (L.) P. Beauv.

ex Roem. & Schult.
Heteropogon contortus (L.)

P. Beauv. ex Roem. & Schult.

Panicum torridum Gaud.
Peggisetum setaceum (Forsk.)
iov.

DICOTS

ASTERACEAE (Daisy Family)

Ageratum conyzoides L.

Crassocephalum crepidioides
(Benth.) S. Moore

Emilia_fosbergii Nicol.

Gnaphalium ?urpureum L

Lipochaeta r 4 .

Pluchea symphytifolia (Mill.)
Gillis

Sonchus oleraceus L.

Tridax procumbens L.

CAMPANULACEAE (Bellflower Family)

Wahlenbergia gracilis
(6. Forster) A. DC.

CAPPARACEAE (Caper Family)
Capparis sandwichiana DC.

CHENOPODIACEAE (Goosefoot Family)

Chenopodium carinatum R. Br.
Chenopodium murale L.

avarum (Gaud.) DC.

"jwa'iwa, kumu niu

Tovegrass

pili, pili grass
kakonakona

fountain grass

maile hohono

crassocephalum
red pua-lele
purple cudweed
nehe

pluchea

sow thistle, pua-lele
coat buttons

wahlenbergia
puapilo, maiapilo

keeled goosefoot
nettle~leaved goose-
foot

CONVOLVULACEAE (Morning Glory Family)

Ipomoea indica (J. Burm.) Merr.

koali

PR MK X
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SCIENTIFIC NAME

GUCURBITACEAE (Squash Family)

Cucumis dipsaceus Ehrenb. ex
Spach .

Momordica charantia L.

EBENACEAE (Persimmon Family)
Digspgros sandwicensis (A, DC.)
osb.

EUPHORBIACEAE (Spurge Family)
Chamaesyce hirta (L.) Millsp.

FABACEAE (Pea Family)
Acacia farnesjana (L.) Wil
Desmodium tortuosum (Sw.)
Indigofera suffruticosa Mi
Prosopis pallida (Humb. &
Bonpl. ex Wilid.) Kunth

GENTIANACEAE (Gentian Family)
Centaurium erythraea Raf.

LAMIACEAE (Mint Family)
Hyptis pectinata (L.) Poit.
Hyptis suaveolens (L.) Poit.

MALVACEAE (Mallow Family)
Sida fallax Walp.

MOLLUGINACEAE (Carpetweed Family)
Molluga cerviana (L.) Ser.

MYOPORACEAE (Naio Family)
Myoporum sandwicense A. Gray

1d.
DC.
11

MYRTACEAE (Myrtle Family)
Metrosideros polymorpha Gaud.

PAPAVERACEAE (Poppy Family)
Argemone glauca {(Nutt. ex
Prain) Pope

PORTULACACEAE. (Purslane Family)
Portulaca oleracea L.
Portulaca pilosa L.

10

COMMON NAME

wild cucumber
wild bittermelon
lama

hairy spurge

Klu
Florida beggarweed
indigo, 'iniko

Kiawe

bitter herb

comb hyptis
hyptis

"i1ima

threadstem carpetweed

naio, false sandal-
wood

‘ohi’a, 'ohi'a-
Tehua

pua kala, nhative
pPoppy

common purslane
'ihi
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SCIENTIFIC NAME

PROTEACEAE. (Protea Family)
Gr§v1é1ea robusta A. Cunn. ex
» rl

RUBIACEAE (Coffee Family)
Morinda citrifolia L.

SAPINDACEAE (Soapberry Fam11y)
Dodonaea viscosa Jacg.

STERCULIACEAE (Cocoa Family)
Waltheria indica L.

THYMELAEACEAE (Akia Family)

Wikstroemia pulcherrima Skottsb.

VERBENACEAE (Verbena Family)
Lantana camara L.

11

COMMON NAME

silk oak

noni

é'a11'1

'uhaloa, hi'aloa
akia

lantana, lakana
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 SUMMARY

Between October 12-December 11, 1990, Paul H. Rosendahl, Ph.D.,
Inc., (PHRI) conducted an archaeological inventory survey at the
Kaupulehu Mauka Lands project area, in the upland portion of the Land
of Kaupulehu, North Kona District, Island of Hawaii (TMK: 3-7-2-03:3).
During the survey, 77 sites (190 component features) were located. Of
the 77 sites, 17 had been previously located (but not recorded); 60 sites
were newly identified. The sites included the following format feature
types: alignment, C-shape, lava tube cave, caim, clear area, cupboard,
enclosure, excavation, hearth, trail, mound, overhang, pahoehoe
excavation, petroglyph, platform, terrace, upright, and wall. The feature
types comprised the following functional types: temporary habitation,
habitation, marker, indeterminate, agriculture/animal husbandry,
agriculture, storage, water catchment, quarry, burial, habitation/possible
burial, transportation, animal husbandry, boundary, ceremonial/marker,
ceremonial/storage, habitation/burial, habitationftransportation, and
recreation.

The data from the current project indicates the project area was
occupied both historically and prehistorically, potentially as early as 1450
AD. The occupation was most likely temporary.

Of the 77 sites identified in the project area, 25 sites assessed as
significant for information content only are recommended for no further
work. Sixteen sites assessed as significant for information content only
are recommended for further data collection. Twelve sites assessed as
significant forinformation content and as excellent examples of site types
are recommended for further data collection and preservation with
interpretive development. The remaining sites have various assessments
and recommendations. Detailed assessments and recommendations for
all sites are presented in the Conclusion section.
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INTRODUCTION

BACKGROUND

Atthe requestof Mr. Roger Harris of Potomac Investment
Associstes (P1A), Paul H. Rosendahl, Ph.D., Inc. (PHRI)
conducted an archaeological inventory survey of the
approximately 2,288-ac Kaupulehu Mauka Lands project
area, located inthe Land of Kaupulehu, North Kona District,
Island of Hawaii (TMK:3-7-2-03). The primary objective of
the survey was to provide information sufficient for (a) the
refinement of a current master plan, (b) preparation and
submission of various state and county permit applications,
and () satisfaction of all historic preservation inventory
requirements of the Hawaii County Planning Department
(HCPD)and the Departmentof Landand Nartural Resources-
State Historic Preservation Office (DLNR-HPP/SHFPQ).

The field work for the project was conducted October
12-December 11, 1990underthe supervision of Supervisory
Archaeologist James A, Head, B.A., and under the overall
direction of Principal Archaeologist Dr. Paul H. Rosendahl.
Field inspections were made by Supervisory Archaeologist
Alan T. Walker, B.A., on October 12 and November 16,
1990. Approximately 1,080 man-hours of labor were
expended in conducting the field work.

SCOPE OF WORK

The basic purpose of the inventory survey was to
identify all sites and features of potential archacological
significance within the specified project area. An inventory
survey comprises an initial level of archaeological
investigation. It is conducted basically to determine the
presence or absence of archaeological resources; it indicates
both the general natureand variety of archaeological remains
present, and the general distribution and density of such
remains. Finally, it permitsa general significance assessment
of the archaeological resources, and facilitates formulation
of realistic recommendations and estimates for such further
work as might be necessary orappropriate. Such work could
include further data collection—additional data collection
involving detniled recording of sites and features, and
selected limited excavations; and possibly subsequent
mitigation—data recovery research excavations,
construction monitoring, interpretive planning and
development, andfor preservation of sites and features with
significant scientific research, interpretive, andfor cultural
values.

The basic objectives of the current survey were fourfold:
(2) to identify (find and locate) all sites and site complexes

present within the project area; (b) to evaluate the polential
general significance of all identified cultural remains; (c) to
determine the possible impacts of proposed development
upon the identified remains; and (d) to define the general
scope of any subsequent further data collection andfor
mitigation work that might be necessary or appropriate.

Based on a review of readily available background
literature, the findings of an srchaeological resources
assessment study of the Kaupulehu Phase I Master Plan
project area (Walker and Rosendahl 1950), familiarity with
the current requirements of pertinent review authorities,
information provided by Mr. Harris of PIA, and discussions
with DLNR-HPP/SHPO staff archaeologists, the following
specific tasks were determined to constitute an appropriate
scope of work for the present project:

1. Review of archaeological and historical literature
relevant to the project area, and conduct limited
historical documentary research (emphasis on
readily available literature and documentary
sources);

2. Conduct 100% coverage, low-level (¢. 30-50 ft)
altitude aerial survey (helicopter) of the entire
¢. 1,300-ac project area, with special emphasis on
identifying and plotting on aerial photographs andf
or maps (a) sites observed (both previously known
and newly encountered), (b) areas believed likely
to contain new (previously not known) sites, and (c)
areas devoid of sites (e.g., relatively recently and/
or extensively eroded lands, mechanically altered
lands);

3. Conduct (a) 100% coverage, variable-intensity
surface survey of the high sensitivity (c. 200 ac),
and (b) sample coverage (¢. 375 ac, ¢. 50% sample),
variable-intensity surface survey of selected parts
of the moderate sensitivity portion of the project
aren;

4. Conduct limited subsurface testing (by hand-tool
excavations) of selected sitesand features identified
within the projectarea (a) to determine the presence
or absence of potentinlly significant buried cultural
features or deposits, and (b) 10 obtain suitable
samples for age determination analyses; and

5. Analyze background and field data, and prepare
appropriate reports.
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The inventoty survey was carried out in accordance
with the standards for inventory-level survey recommended
by the DLNR-HPP/SHPO. The significance of any
archaeological remains identified within the project area
was assessed in terms of (&) the National Register criteria
contained in the Code of Federal Regulations (36 CFR Part
60), (b) the criteria for evaluation of traditional cultural
values prepared by the National Advisory Council onHistoric
Preservation, and (c) PHRI Cultural Resource Management
(CRM) value modes. All of the above criteria are discussed
in detail in the Conclusion section.

PROJECT AREA DESCRIPTION

The project area is bordered on the northwest by Queen
Kashumanu Highway and on a portion of the northeast
boundary by the Conservation District Boundary. The
eastern limits of the area are generally drawn by Kiholo-
Kaupulehu Trail (Site 1319), and the western limits is the
western boundary of Kaupulehu Ahupua‘a. The southem
boundary of the project area is the Hawaii Belt Highway
(Mamalahoa Highway)(Figures I and 2).

The project area termain ranges in elevation from
¢. 200 ft AMSL (above mean sea level) (61 m) to c. 2,140 ft
(653 m) AMSL. The temain is described in detail in the
following composite deseription derived fromseveral sources
and presented in Walker and Rosendahl (1990):

The terrain of the project area is generally rugged,
gently sloping pahochoe, and includes very broken
terrain, such asaa lava flows. The geologic base of
the project area is comprised of Recent (in a
geologictime-frame)and Historic Hualalai basaltic
lava flows of the Hualalai Volcanic Series. The
majority of Recent flows age between 1,000-3,000
years before present (B.P.) with a small area near
Puu Kolekole dating between 3,000-5000 years
B.P. The Historic flows date to AD 1800 and 1801.
In addition to cinder cones (including Poopoomino
and Puu Mau) and voleanic vents (including Puhi-
a-Pele, Puu Nahaha, and Puu Kolokole), both aa
and pahochoe flows are present within the project
area. The aa and pahoehoe flows are generally
poorly weathered and exhibit little or no soil
development.

In their 1990 Archaeological Resources Assessment of
the Kaupulehu Phase IT Master Plan, Walker and Roseadahl
note seven classifications of soilfterrain types present in
their project area (Walker and Rosendahl 1990:4-6).
chriptionsofthcsoilsandterrainrypsandthcirdistribution

INTRODUCTION

were based on (a) Sato et al. (1973), (b) color infra-red aerial
photos (1979 and 1989; 1"=1,600’ approx. scale), and field
observations made during earlier archaeological work. It is
noted in Walker and Rosendzhi {1990) that the distribution
shown on the soiljterrain map is generalized and is subject
to future modification. Of the seven soilftermin types
presented, five are within the current project area (Aa Lava
Flows [includes histeric aa flows], Pahochoe Lava Flows,
Cinder Land, XKaimu Extremely Stony Peat, and Punaluu
Extremely Rocky Peat). These five types are shown on
Figure 3 and are discussed further below:

Aa Lava Flows - Comprises ¢, 740 acres of the
project area. This soilftermin type includes the
historie flow from Puhi-a-Pele (AD 1801) in the
southwest portion of the projectarca. Accordingto
Sato et al. “[t}his lava has practically no soil
covering and is bare of vegetation, except for
mosses, lichens, femns, and few small ohia trees...is
rough and broken...[i]t is a mass of clinkery, hard
glassy, sharp pieces piled in tumbled heaps™
(1973:34).

Pahoehoe Lava Flows - Comprises ¢. 932 acres of
the project area, This soilfterrain type consists
solely of prehistoric period flows. According to
Sato et al., “[t}his lava has a billowy, glassy surface
that is relatively smooth..[i]n some areas, however,
the surface is rough and broken, and there are
hummocks and pressure domes. Pahoehoe Iava has
no soil covering and is typically bare of vegetation
except for mosses and lichens. In areas of higher
rainfall; however, scattered ohia trees, ohelo berry,
and aalii have gained a foothold in cracks and
crevices™ (1973:34).

Cinder Land - Consists of ¢, 38 acres of the project
aren. This type is limited to the volcanic cinder
cones such as Poopoomino and Puu Mau located in
the Kaupulehu Mauka area. According to Sato et
al., cinderland consists “of bedded cinders, pumice,
and ash...[t]he particles have jagged edges and a
glassy appearance and show little orno evidence of
soil development. Cinderland commonly supports
some grass, but it is not good pastureland because
of its loose consistency and poor trafficability™
(1973:14).

Kaimu Extremely Stony Peat - Comprises c. 527
acres of the project area. This soil/terrain type is
present in inland sections of the project area above
¢. 1,300 ft AMSL. According to Sato et al,, “[t]he




[ S T

ok

(NN - [ VR I NN | I N

(_.4

i

897-030691

INTRODUCTION

PROJECT ‘“AMaF

\;\"—'-:‘ 154 48
LOCATION .~ '

z Hito
o 3Ar .
i3 NN L 19 ag
N @ ”‘M 174
) HILO 1 =\
KEAHOLE RiveR | 2.\2
POINT | k
\L'm\u.u.\ \,\_ =
i KUMUKAH!

i\

\

Figure 1. Project Area Location Map




a1
] W
ke
b 897-030691 INTRODUCTION _
1 . - |
. J "l—l-—o-‘_,._._"_'_:: \. l
"~ - kS
I-'-.,\ ) 73'-;5'-,_" \'-.k ?
o 1000 2000 3000 s St N\, "
{ [ { & : 1 ] N, (S Y
!(‘ | m T T 1 Y N '-.,-_.'_ '~| !
A 0 200 400 6800 800 {4 ., e, L
E ~ r' -y, " ’Th-hf‘“‘\r. \
/ ————————— TRAIL - S, y Y "‘}z-‘. ~
, ﬁ“ Gmmn . GEMB  PROJECT BOUNDARY [~ \ N , } '3 7;“"-:\.0
e ) \ l\’\ _l / h’."‘% S~
R - NOTE: ALL SITE NUMBERS ARE SIHP “‘\\'__ - A—tbs,, 14807 T
f NUMBERS PRECEDED BY 50-10-19-, 2 I 14/314 . i
L 414816 \
g N 4o e 14820 , :
P ks 14817 ; J4781
é"f .. \ \’\"‘I\*‘.‘ 14782. " 4]
l‘ fen B -~
g r:’f» \puu KOLEKO@LEO“ 4788
: r' BN Grazer
E‘ ‘A J -; A “-
§ “ \ . 1477\7 1432:
) ! . S,
E. ‘\\147830 14773\.: :{\%/P‘
" N 14779~ V&S
14'.?'90. 141
'r—l‘ 14;‘_!{4776 \ .
‘...__] 1}79 J {14792
— e 14783
— o 1478
L - «14784
_J] P “14795 o8} "
% 14794 44830
- 3 %a4818
._I] ) AN *14796 ;
_ h\ 14827‘ «14808 14773 (A)
; 4808 = T T S
_‘i‘.i / - N
] 148070 _._._ 1'\9 148%0 ,‘-g,_- -
—_ .,f"’
g "’V‘gﬁ ,_ﬂ"'f' : —~
‘ ; N
i S ,
o
R MUHEENUI \L\O 2 ‘...
- CINDER PIT, y e’ \\k \'\‘ .
E ~
(T 0] y
; . .\. =
: ~ .
B ™ ‘,.\_




T . - PN
H L \ :
E‘ ‘\ !'1 t ';..
’“, ¥ i \ \
[ \ \ !
%’1*-"'7""'-:-, . 3 N \ \
ZAN By \ E NS
(T "sh:__\ . H .
P 7 hh:\c ' ; *
1 & by ey . . Y y
T e \'\ \ : .
148017 e - \ N,
h-_\‘ St — '-"'"h.. .\ ;‘ N,
1 ~ e 14799 )
14787 el *y, {
14782¢° 14780 14752K Ty -
. 148007 TR 8 __
Eae K0L5.147BB . , e 14765 1473 250
P ~ \ {: \‘“A.,.~ M/\,\ A -\’“
' y 14[822(0"\,.,_. .:;0—0;"'\ e
™~ 14823 14322(8) JAT66 ‘
. 14771 .
~ 148280 ® _ 147684 *~14767 .\‘_ y
. 14777 14804 : 1478958 % 4760
ot : —;\ 803 \ 1 4770/ ‘I“’E.1 4797 .1 \ -
T 147?8\ : LAY TPUU MAU e /
B 14779—-"° N & '« \ | \“\ } \/
W 014776 14791 \14822(A) 34812 J .14757/
EL oo 14775 iarg2 X 1477 \-14 14759¢ / /
,;“-'?{’;93‘\.' wares 4 ars @ «14825 : 7 V) /‘;
350 i *14813 ,
Ef' 147731::’8—2—8‘ Fé 14826 l. % _‘_1_'__...\-'". ’-..\\ . /F
i PUU NAHAHA ¢ . \’3-’/  PUHIA PELE Y
. : - - s
I\ y -F’m310 -
s o
W’-

e T




|
i
i
i
!
i
i
!
i

897-030691

INTRODUCTION

BEACHES

AA LAVA

] PUNALUU EXTREMELY ROGKY PEAT

_ ROGK LAND
HISTORIC LAVA FLOWS (Aa)

CINDER LAND

E PAHOEHOE LAVA

KAIMU EXTREMELY STONY PEAT

me—— PROJECT AREA BOUNDARY

td

-
"|\‘a -,
-.
ey

S
V=4,

3
&
S
§
g

Mpno Point

fo 1500 3000 4500 5000
‘
mo 300 600 900 1200 1500 1800

“ahewalu Pt
Kahuwnay Ray

i

R
R

\“\\‘:\:.‘\\\

B
MY
A

v\éh?\‘ A

Figure 3. Distribution of Terrain Types




2%
]
aed
N e

V-
A
-y,

LAY

) ’
[k
AT AL

Q0 8,
%0200 3 s
pfe o 00

" of Terrain Types

e gt 25—



R L -

-

R

N

T

L e 4 2 e s

897-030691

Kaimu series consists of well-drained, thin organic
soils over Aa lava...[i]n arepresentative profile the
surface layer is very dark brown extremely stony .
peat about three inches [0.08 m] thick. It is
underlain by fragmental Aa Iava...ft]his soil is not
suitable for cultivation. Most of it is in native
woodland™ (1973:22).

Punaluu Extremely Recky Peat - Comprisesc, 34
acres in the project area. This soil/terrain type is
present in a southwestem, inland section of the
project area, above c. 940 ft AMSL. According to
Sato et al., “[t]he Punaluu series consists of well-
drained, thin organic soils over pahochoe lava
bedrock...[rJock outerops occupy 40 to 50 percent
of the surface. In a representative profile the
surface layer is black peat about 4 inches [0.1 m]
thick. It is underlain by pahoehoe lava bedrock™
(1973:48).

Annual rainfall in the general vicinity of the project area
i¢ an estimated 10-20inches (Armstrong 1983). Vegetation
in the project area is diverse, Introduced fountain grass
(Pennisetum setaceum [Forsk.] Chiev.) is present in the
lower and intermediate elevations. Also present are the
native pili grass (Heterpogon contortus [L.]), and scattered
native and exotic shrubs including ‘ilima (Sida cordifolia
L.),indigo (Indigoferasuffruticosa [Mill.]}, kiawe (Prosopis
padlida [Humb. and Bonpl. ex Willd.] HBK), and lama
(Piospyros ferra var. sandwicensis [A.DC.] Fosb.). In the
highest elevations of the intermediate zone are silver oak
{Grevillea robusta [A.Cumm.)) and oceasional "ohi‘a-lehua
(Metrosideros pelymorpha [Gaud.] Rock).

In the upper elevations, the grasslands give way to areas
of mixed and secondary forests, and in the extreme southeast
portion of the project arca is a small native forest. The
uplands are home to a variety of species. On the bare upland
lava flows are a rare ‘ohi‘a-lefua and founrain grass;
vegetation on older flows is dense and diverse. The more
mature forests have a groundcover dominated by fountain
grass, and commonly include lantana (Lantana camaraL.),
gwava (Psidium guajava L.), ‘ohi‘a-lehua, air plant
(Kalanchoe pinnara Lamm.), pa-nini (Opuntia megacantha
Salm-Dyck), balloon plant (Gemphocarpus plysocarpus E.
Meyer), Christmas-berry (Schinus terebinthifolius Reddi),
hola-pepe (Pleomele aqurea Mann [N.E.Br.]), and kukui
(Aleurites moluccana [L.] Willd.), et al.

Faor a more detailed list of vegetation in the project area
refer to Camara (1989).

INTRODUCTION

A vegetation map initially presented in Walker and
Rosendahl (1990) has been modified to show the bounds of
the present project area (Figure 4).  The intent of this map
isto (&) show the relationship between vegetationand survey
areasexamined, (b) showtherelationshipbetween vegetation
and site distribution patterns, and (¢) show the tocations and
extents of relatively unweathered lava flows barren of
vegetation. The original map was prepared using (a) a
botanical survey report prepared for Potomac Investment
Associates by Camara (1989), (b) black-and-white (R.M.
Towill Corp. 1988, 1*=200' approx. scale} and color infra-
red (1579 and 1989, 1”=1600°' scale approx.) aerial
photographs, and (c) field observations made during previous
surveys and the Phase II assessment. The vegetation map
should be considered as generalized and subject to

modification.

There are seven major vegetation types in the project

area:

1.

4.

Barren Lava with Sparse Vegetation - This
vegetation type is presentatallelevations throughout
the project area. The unnamed AD 1801 lava flow
is included within this zone. The substrare of this
vegetation type consists entirely of aa lava. The
vegetation consists predominately of solitary
specimens of ‘ohia (Metrosideros collina [Forst.]
Gray subsp. polymorpha [Gaud.} Rock), kiawe,
and lama;

Sparse Grassland - This vegetation type is present
at middle to lower elevations (200-950 ft AMSL)
within the project area. The substrate of the type
consists of both aa and pahoehoe lavas. Vegetation
consists predominately of sparse grasses, ‘whaloa,
and ‘ilima. Solitary pua-pilo (Capparis
sandwichiana DC.), indigo, lama, and kiawe may
also be present;

Grassland - Between ¢. 240-1,550 fc elevation.
The substrate of this vegetation type consists
predominately of aa and pahoechoe lava. The
Grassland type differs from Serub Grassland in that
grass comprises a larger percentage of the total
vegetation. Fountain grass is one of the more
common species of vegetation present, but the
native pili isalso present. Alsopresentare ‘vhaloa,
‘ilima, and pluchea (Pluchea indica [L.] Less.);

Scrub Grassland - At lower elevations, this type
ineludes sparscly distributed grasses, ‘wvhaloa;
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‘ilima, and scanered kiawe. At higher clevations,
covering a large part of the land between c. 500-
1,700 ft AMSL, the type also includes occasional
solitary trees such as silver oak, lama, and ‘ohia;

5. Dryland Native Forest - Between c. 1,300-2,100
ft AMSL. One area of predominately dryland
native forest is found within the current project
area. This is located in the extreme southeast
comer and possesses an understory comprised
largely of various grasses. In addition to lama and
‘ohia, this zone includes hala-pepe, ‘uhi‘uhbi
(Mezoneuron kauaiense [Mann] Bbd.), koki‘e
(Kokia drynarioides), ‘ohe makai (Reynoldsia
huehuensis), and kauila (Colubrina oppositifolia
Brongn.);

6. SecondaryForestand Scrub-Thiszoneispresent
in inland portions of the project area between
1,525-2,050 ft AMSL. The zone includes several
vegetation communities of predominately
introduced species. Silver cak, Christmas-berry,
and lantana are common components of this zone.
Occasional native trees (including lama and ‘chia)
are also present; and

7. Mixed Forest and Scrub - This zone is present in
inland portions of the project area between 1,300~
2,100 ft AMSL. The zone lies betweenand consists
of a mix of the Dryland Native Forest zone and the
Secondary Forest and Serub zone. This zone
contains greater numbers of native species than the
Secondary Forest and Scrub zones, and contains
more introduced species than the Dryland Native
Forestzone. Thiszone could beconsidered Dryland
Native Forest in poor condition.

Most of the southwest comer of the project area
(consisting of Kaimu Extremely Stony Peat terrain and
cither Mixed Forest ot Secondary Forest vegetation) has
been recently used as cattle pasture. Major portions of this
area may have been modified recently by chaining or
bulldozer grubbing to improve pastureland. Based on the
appearance and on the vegetation distribution pattern, the
modifications may extend down to 1,200-1,300 ft AMSL.
The Dryland Native Forest zoties in the southeast portion of
the project area appears to have been largely unused during
recent times.

INTRODUCTION

PREVIOUS ARCHAEOLOGICAL WORK

A full discussion of previous archaeological studies
within Kaupulehu ahupua ‘a and coastal areas of North Kona
and South Kohala districts has been presented in Walker and
Rosendahl (1990). Most of the following discussionistaken
from that source; comments relevant to the present study and
other data from other sources have been interpolated in the
discussion where appropriate.

Over the years there have been a number of
archaeological studies conducted within Kaupulehuahupua'a
(Figure 5). In 1930, I.E. Reinecke, while surveying sites
along the westemn coast of Hawaii Island for the B.P. Bishop
Museum, recorded four sites (Sites 122-125*) along the
Pacific Coast makai of the current project area (Reinecke
n.d.). Reinecke inspected only the immediate shoreline, no
more than a few hundred feet inland, and his recording of
sites was sketchy, making definite correlation of his specific
features with features subsequently recorded in the area
difficult. Reinecke’s sites werelaterincludedinan inventory
of Hawaii Island sites prepared by B.P. Bishop Museum for
the HCPD (Emory 1970). That inventory was based entirely
on records existing in the Bishop Museum's Department of
Anthropology and did not involve any field work.

Inearly 1963, L.J. Sochren of Bishop Museum conducted
a reconnaissance sutvey of Kaupulehu and Makalawena for
B.P. Bishop Estate (Soehren 1963). Sochren identified 26
sites, of which 16 (Sites 1-13, 21-23) are located makai of the
present project area. Three petroglyph sites identified by
Sochren (Sites 19, 22, and 23) are also described in Cox and
Stasack (1970). Sochren did not make recommendations
concerning further archacological work. Sochren's sites
were later included in an inventory or Hawaii Island sites
prepared in 1970 by B.P. Bishop Museum for the HCPD
{Emory 1970). Thatinventory was based entirely onrecords
existing in the museum's Department of Anthropology and
did not involve any field work.

Between June-October 1970, the Parks Division of the
DLNR conducted a surface survey of the Kailua-Kawaihae
read corridor for the State Department of Transportation
(Ching 1971). Ching identified numerous sites in his project
area (SIHP” Sites 1138-1141, 1143-1162, 1164-1167, 1190-
1194, 1200, 1483, and 1454). Ching evaluated three sites
(1140,1158 and 1160) as being of high significance and
recommended the sites be saved because they were good

* B.P. Bishop Museum site designation system: all one-, two-, and three-digit site numbers are prefixed by 50-Ha-D22-
(50=State of Hawaii, Ha=Island of Hawaii, D=North Kona District, 22=Land of Kaupulehuy),

+ State Inventory of Historic Places (SIHP) site designation system: all four- and five-digit site numbers prefixed by
50-10-19- (50=S:ate of Hawaii, 10=Island of Hawaii, 19=USGS 7.5" series quad map [ “Kiholo, Hawaii "}).
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examples of site types and were in excellent condition.
Ching evaluated the remaining sites as being of low
significance and recommended, with reservations, that the
sites be destroyed following archaeological investigations
(Ching 1971:5-7). One site, Site 1193 identified by Ching,
had been previously identified as Site D21-7 in the Land of
Kukio (Renger 1970).

In August 1972, in response to Ching's (1971)
investigation, the Department of Anthropology, B.P. Bishop
Museum, conducted archaeological salvage excavations
and detailed recording of selected sites within the Kailua-
Kawaihae road corridor (P.H. Rosendahl 1973). Sevensites
(SIHP Sites 1140, 1141, 1157, 1158, 1160, 1162, and 1193)
in the Land of Kaupulehu were included in the salvage work.
Of this number, only sites 1158 and 1160 appear to be within
the present project area. Upon completion of that project, no
further archneological work was recommended for the seven
sites. Based on ethnographic and ethnohistoric sources,
coupled with results of the archaeological investigations,
Raosendahl {1973) was able to present a maodel of aboriginal

prehistoric Hawaiian settlement pattems for the portion of .

North Kona north of Kailua. Rosendahl*s model is defined
by four zones—a coastal habitation zone associated
principally withthe exploitation of various marine resources;

. a sloping, barren intermedinte zone of recent volcanics

almost devoid of soil or vegetation, associated mainly with
temporary habitation and transportation between the coastal
and inland zones; an upland habitation zone associated with
agricultural exploitation; and an inland forest zone which
was utilized but rarely inhabited. Rosendahl’s upland
settlement area applies principally to the slopes of Mount
Hualalaij, above Kaijlua; Rosendahl indicates that virtually
nothing is known of the upland arezs between the Lands of
Mahaiula and Puuanahulu, Rosendahl's model was

. subsequently expanded upon by Hommeon (1976). Hommon

suggested that during the period of about AD 1400-1500, a
shift in settlement patterns (inland expansion and permanent
settlement) occurred through the development of permanent
upland agriculture, Voleanic glass and radiocarbon age
ranges from oll sites investigated by Rosendahl indicate a
time range of AD 1265-1855. Volcanic glass age ranges
specifically from the Land of Kaupulehu yielded an overall
daterange of AD 1427-1763. No radiocarbon samples were
submitted from the Land of Kaupulehu.

In April 1981, E. Komori of the Department of
Anthropology, B.P. Bishop Museum, conducted a
reconnaissance survey of two parcels of land in the coastal
portion of Kaupulehu for Cambridge Pacific, Inc., Komori
identified 19 sites, all of which are located seaward of the
present project area. Based on the findings of his survey,
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Komori evaluated the sites as “not unique for the lceward
coastof the Island of Hawaii. Therefore, insitu preservation
of the structures is not necessary™ (Komor 1981:21).
However, Komori recommended a program of salvage
excavations (including mapping); he also recommended
that any human burials found be given proper treatment prior
to construction work.

In September of 1984, the Department of Anthropology,
B.P. Bishop Museum, conducted a reconnaissance survey of
theentireseaward portion of the Land of Kaupulehu (between
Queen Kashumanu Highway.and the Pacific Ocean) for
Barnwell Industries, Inc. (Carter 1985). The primary
objectives of that survey were (a) to locate and record

previously undocumented sites, (b) to relocate previously -

recorded sites, noting present condition, (c) to identify and
locate areas with probable subsurface deposits, and (d) to
recommend appropriate work for subsequent phases of

-archaeological investigations. Carterstates in herreportthat

objective (b), due totime constraints, was only partially met,
and that previously identified Sites 1-5, 25, 26, 28, 29, 39,
41, 42, 43, and 202 were not field-checked. She also
indicates that her survey did not cover coastal areas (which
had been examined previously) and lava flow interiors
(1985:1,4). Carter’ssurvey located 195 sites—47 previously
identified and 148 newly identified (Carter states 151 new
sites were found butshe includes three sites [Sites 79, 80,and
91} previously recorded by Ching 1971 [Sites 1146-1152,
1144, and 1161]). Carter also states the identified sites
contained numerous component features, but she dees not
say exactly how many (Carter 1985:5). Of the 195 sites,
none are located within the present project area; Carter’s
mauka boundary (Queen Kashumanu Highway) also forms
the makai limits for the current project. Based on the
findings of her 1984 survey, Carter recomnmended a program
of “extensive survey™ (including test excavations), intensive
mapping, and treatment of human remains for one general
and eight specific study areas (Carter 1985:29-33). She
concludesthat “recommendations regarding the preservation
of specific sites will be contingent upon the results of
extensive (Phase I) survey™ (Carter 1985:27).

Within Carter’s report is Marion Kelly’s “Notes on the
History of Kaupulehu™ (Kelly 1985; Appendix C). Kelly
describes Kekaha (‘aina malo‘o; a dry sunbaked land)—
which includes Kaupulehu—as an extensive lava-covered
land of low rainfall and sparse vegetation encompassing a
portion of Kona north of Kailua. Kelly's report includes
discussions of (a) cultivation in Kekaha, (b) the mezading of
the place name “Kaupulehu,” (c) the konohiki of Kaupulehu,
{d) petroglyphs at Kaupulehu, (e) Lono in Kena, (f) Kaneat
Kaupulehw, and {g) leases and development. In her report
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are also two short sub-appendices “The Destruction of the
Great Fishpond of Paaiea™ and “Kameeiamoku Captures the
Fair American.”

Kelly has indicated there is evidence that Kekaha land,
though arid today, was once cultivated. Kelly quotes Ellis,
who in 1842 noted that *...small gardens were seen among
the barren rocks...wherever soil could be found sufficient to
noutish sweet potato, the watermellon [sic), or even a few
plants of tobacco...” (Ellis 1963:30-31). Kelly notes that,
although their vegetable diet came mainly from the uplands
of their ahupua‘a, people may have been able to at least
seasonally cultivate certain crops (Kelly 1985:89).

Kelly indjcates the name “Kaupulehu™ may mean “the
roasted breadfruit,” the ‘« being short for ‘wlu; or according
to another source (Pukui and Elbert 1971:128, 184), the
name could be divided into the words 4a 'upu (meaning a
kind of bird) and leAu (meaning numerous), together meanin g
“many birds of this kind™ (Kelly 1985:89).

Kelly alsoindicates that Hawaiian chief Kameeiamoku,
advisor to Kamehameha, resided in Kaupulebu and was
involved in foreign trade. Her report also includes
mythological references to Kaupulehu. The most protminent

reference is to the god Lono, who is associated with Kona, -

Lono is said to have introduced the main food plants to
Hawaii Island. Another supernatural figure referenced is
the god Kane. Kane, in one legend, disguises himself as a
young man and marries a chief’s daughter at Kaupulehu.
Eventuaily, he reveals his true identity and provides the
villagers with a spring for drinking and healing (Kelly
1985:92, 93},

While discussing the leases and development pertaining
to Kaupulehu, Kelly indicates that in 1961, Bishop Estate
leased for 65 years 18,228 acres of Kaupulehu ahupua’a to
Hualalai Development. In October of 1961, Hualalai
Development subleased 62 acres of the land—the site of the
Kona Village-—to John M. Jackson, and in 1962 the same
company subleased 7,000 acres to Gardner Anthony (Kelly
1985:93). In 1963, Jackson assigned the 62-acre sublease to
his family-owned Copra and Trading Company, Inc., which
later merged with Kona Village Property, Inc. (the merged
companies retained the name of Island Copra and Trading
Company, Inc.)., Later the 62 acres were attained by a
subsidiary of Cambridge Pacific, Inc.; in 1983, the same
parcel, reduced to about 60 acres was leased by Bishop
Estate to Kona Village partnership (AF Properties and AAE,
Ltd., Colorado) (Kelly 1985:93).

In 1968, the lease on the butk of Kaupulehu ahupua'a
went from Hualalai Development Corp. to Signal Oil Corp.;
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then in 1979, the lease went to Cambridge Pacific (Canada).
Finally, in 1984, Barnwell Hawaiian Properties went into
partnership with Cambridge Pacific, Inc., and the lease was
assigned 10 Kaupulehu Development, a subsidiary of the
partnership (Kelly 1985:94).

In her conclusion, Kelly recommends more
documentation of 20th-century land use for Kaupulehu
ahupua‘a. She also recommends more areal historical
documentation be performed.

Between February 10-March 6, 1986, PHRI conducted
archaeological survey and test excavations at Kaupulehu
Makai Resort project area, located in the coastal portion of
the Lands of Kaupulehu (Walker and Rosendahi 1988).
During the survey and testing, 53 sites (201 component

" features) were located. OF the 53 sites, 46 (139+ features)

had been previously recorded and seven sites (63+ features)
were newly identified. Formal features types encountered

 in the project area include walled shelter, walled enclosure,

trail, lava formation, wall, caim, platform, pit, cleared/
leveled area, rock alignment, tertace, overhang shelter,
pahoehoe clearing, walled pahoehoe clearing, petroglyph,
burial, and ramp (possible). Functional types encountered
inthe projectarea includehabimtion,foottrail,transportation,
pond wall, fishtrap (possible), boundary marker, ceremonial,
quarry, marker, drift wall (possible), and indeterminate.

Thirty-six test units (57.75 sq m) were excavated at sites
in the Walker and Rosendahi (1988) project area. The units
yielded a variety of cultural remains including portable
artifacts, midden, and dating samples. The portable artifact
collection (1,260items)included fishin g gear, tools, domestic
implements; flaked stone, and miscellaneous modified lithie,
bone, organic, and marine gastropod remains (¢, 81%),
miscellaneous invertebrate remains {c. 13%), bivalvia
remains (3.5%), vertebrate remains (1.6%), and vegetal
remains (0.97%). Ten radiocarbon and 44 volcanic glass
dating samples were submitted forage determination analysis.
The radiocarbon dates spanned a 925-year period (AD 1030-
present); the volcanic glass dates spanned a 538-year period
(AD 1282-1820).

Overall, the Walker and Rosendahl (1988) studies
provided data useful in understanding both cccupation and
exploitation of the Kaupulehu coastal zone. The work
documented both prehistoric and historic sites and indicated
that early occupation in Kaupulehu most likely took place
primarily near the coast. Included in the conclusion is a
discussion addressing the nature of occupation (variety and
distribution of functional site types, resources, and cultural
activities; and age, duration, and intensity of oceupation),
intra-site comments, and regional development comments.
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Of the eight sites Walker and Rosendahl identified in
the Kaupulehu Makai Resort project area, six were assessed
as significant only for information content (Sites 1161,
10964-10967, and 10990). No further work was
recommended for these six sites, For the remaining two sites
further work in the form of additional data collection,
preservation, and interpretive development was
recommended. Subsequently, an archaeological mitigation
plan for data recovery, interim site preservation, and burial
treatment was prepared (Jensen and Rosendahl 1989) and
the archaeclogical mitigation field work has been
implemented. Atpresent,onlyan interimreportsummarizing
the mitigation field work has been completed (Sullivan and
Rosendahl 1989) and the final report is forthcoming..

In April of 1986, PHRI conducted an archacological
field inspection of the Kona Village Expansion Site (M.L.K.
Rosendahl 1986). The project area was situated on the AD
1801 Kaupulehu Lava Flow. The only site identified (Site
230-1) was a historic foot trail defined asa Type “A” single-
file foot trail (M.L.K. Rosendohl 1986:2). Subsequently,
PHRI inspected a revised Kona Village Expansion Site
project area (Donham 1986a). With the exception of the
previously identified trail (Site 230-1), nonew archaeoclogical
sites were identified (Donham 1986a:2). Although physical
preservation of the trail was not required, it was recommended
thatthetrail'slocation beaccurately plotted, limited historical
documentary research be conducted, and that site preservation
and incorporation of representative trail sections into the
overall landscape design be considered.

InDecemberof 1988, PHRI conducted anarchaeclogical
inventory survey of the Kaupulehu Resort Utility Corridor
project area (M.L.K.. Rosendahl 1989). The 100-foot wide
cormridor is situated adjacent to and immediately northeast of
the Kaupulehu-Kukio boundary. It begins on the seaward
end at Queen Kazhumanu Highway and extends inland
ending at the Conservation District boundary (c. 850 ft
AMSL). With the exception of two previcusly identified
trails, Site D21-7/1193 (Renger 1970/Ching 1971) and Site
10977 (Walker and Rosendahl 1988}, no new sites were
identified. Sites 1193 and 10977 were evaluated as being
significant for information content, cultural value, and as
excellent examples of a site type (interpretive value), and
they were recommended for preservation “as is™ (M.L.K.
Rosendahl 1989:12). :

In November of 1989, PHRI conducted Phase I {Site
Identification) of an archaeological inventery survey of the
irrigation system portion of the Kaupulehu Resort Mauka
Utility Corridor project area (P.H. Rosendahl 1989a). The
100-ft wide corridor and two well pad sites aresituated ¢, 1.3
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miles inland of Queen Kaahumanu Highway, inland of and
roughly parallel to the existing State Conservation District
boundary, and they extend generally along the same elevation
contour (850-900 ft AMSL). The corridor was ¢. 8,300 ft
long and the well pads each measured ¢. 100 ft by 100 ft. A
total of 19 sites and site complexes {c. 52 component
features) were identified during the survey work. Formal
site types included caim, pahochoe excavation, enclosure,
cave, surface midden scatter, trail, pahoehoe slab pile, and
overhang. The majority of the sites consisted of pahochoe
excavations and caims (42 features). Formal feature types
included quarry (pahoehoe excavations), agriculture,
temporary habitation, and transportation. One site, Site 720-
12, previously identified as Site 1319 by Ching (1971), isa
branch of Kiholo-Kaupulehu Trail. Although inventory
survey-level recording and mapping (Phase II - Data
Collection) was not carried out, it was apparent the sites
would be evaluated as being significant for information
content (P.H. Rosendah] 1989a), Because the corridor
slignment could be modified, it was recommended that the
sites be avoided and thus temporarily be preserved “as is.”
Itwas further recommended that (a) thealtemative alignment
centerline and well pad site deviations determined by the
archaeologist during the site identification field work be
utilized, and (b) that archaeological monitoring of all initial
grubbing and grading be conducted by a qualified

. archaeologist (P.H. Rosendzahl 1989a:2). During the current

project a sample of the sites identified during this Phase I
survey was recorded to inventory-level standards. The
semple included three temporary habitation caves, pahoehoe
excavations, and an enclosure.

In May 1990 PHRI conducted an archaeological
inventory survey of additional Kaupulehu Resort Utility
Corridorareas (Rosendahl 1990; Letter Report 720-051090).
The areas consisted of two corridor sections, a proposed

" reservoir site, and an electrical substation site. During the

survey two previously identified sites (trail sections) and
three newly identified sites (pahoehoe excavations and a
blister cave) were identified within or immediately adjacent
to the project ara. Of the five sites two trail sections were
assessed as valuable as examples of site types and as
cuiturally significant. Preservation “asis™wasrecommended
for the trail sections. No further work was recommended for
the remaining three sites, During the current project, a
sample of the five sites (the two trail sections) is addressed.

In December of 1989, PHRI conducted Phase I (Site
Identification) of an archaeological inventory survey of the
expanded Kaupulehu Resort Mauka Utility Corridor and
Proposed Reservoir Site projectarea (P.H. Rosendahl 1989b),
The 100-ft wide corridor, situated 1.6-2.7 miles inland of
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Queen Kanhamanu Highway, measures c. 8,270 ftin length,
and ranges is elevation from ¢. 850-1,350 ft AMSL. The
proposed reservoir site consists of ¢, 2.1 ac situated at about
1,350 ft AMSL. The inventory survey identified one new
site (Site 720-20; cave) and two previously recorded sites
(Sites 1193 and 1319; trails) within or in the vicinity of the
project area. Although no physical evidence of Sites 1193
and 1319 were observed during the survey, background
research indicated they were within or in the vicinity of the
project area. Site 720-20 was evaluated as being significant
solely for information content, while Sites 1193 and 1319
were evaluated as being significant for information content,
cultural value, and as excellent examples of site types
(interpretive value), Because the corridor alignment could
be realigned, it was recommended that Site 720-20 be
avoided and thus temporerily preserved “as is.” It was
recommended that the approximate locations of Sites 1193
and 1319 (based on previous archaeological work,
cartographie resources, and local informant information) be
accurately plotted inthe field with theaid of anarchaeologist.
Following accurate locational plotting, it was recommended
that if the trails did cross the project area, areas they crossed
should then be preserved, and pedestrian access to them be
allowed (P.H. Rosendahl 1989b:2).

In early 1990, PHRI conducted an archaeological
resources gssessment study of the Kaupulehu Phase IT Master
Plan project area, consisting of c. 9,350 acres located in the
Land of Kaupulehu. The objective of the survey was to
provide information conceming archaeological resources
within the general project area appropriate to and sufficient
for preliminary development planning and preparation of a
Conceptusl Master Plan. In this project, 168 sites were
identified. This total number included 159 sites that been
previouslyidentified and nine new sites. Kaupulehuahupua'a
contained 15 sites that had minimally undergone inventory-
level survey work and general significance assessments for
them had been made previously. For the remainder of the
sites, it was stated that inventory-level survey of the sitesmust
be conducted prior to assessing and presenting specific
recommendations for them. The project area was then
divided into three areas varying in potential (low-high) of
potential for archaeological sites (archaeological sensitivity).
The areas were depicted on a map which was estimated to be
quite reliable, and it was recommended that this map be used
as a guideline for future development planning and
archaeological work within the area (Walker and Rosendahl
1990:ii).

InJune 1990 PHRI conducted Phase I- Site Identification
of an archaeoclogical Inventory Survey of the Kaupulehu
Phase I Mauka Utility Corridor (Rosendahl 1990¢). Two
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sites were identified during the ficld work—Site 851-1, a
habitation complex; and Site 1193, a trmil. During the
current survey, both sites were relocated.

In January 1991, PHRI conducted an archeological
inventory survey of the Kaupulehu Makai Resort Intersection
project area (P.H. Rosendahl 1991), The project area is at
an ¢levation of 170-230 ft AMSL and consisted of about
20 acres makai of Queen Kaahumanu Highway. Four sites
were jdentified during survey work. Formal feature types
included lava tube cave (modified), charcoal concentration,
and pahochoe excavation. Nofurther workwasrecommended
for three of the four sites. The last site (Temp. No. 1008-1),
was given & provistonai value pending radiocarbon analysis
results, It was recommended that development work avoid
the site until the analysis could be obtained (P.H. Rosendahl
1991:3).

Archaeological work previously conducted inthe general
vicinity of the project area includes, but is not limited o,
survey and testing along the coast of the Lands of Kukio 1st
and 2nd and Maniniowali (Cordy 1981), reconnaissance
surveys in Kaupulehu {outside the present project area),
Kukio lst, Awakee, Makalawena, and Kapalaoa (Renger
1970; Walker and Rosendohl 1985; Donham 1986b, 1987:
P.H. Rosendahl 1990a,b; Walker and Rosendahl 1985),
reconnaissance survey and data recovery excavations at
Anachoomalu (Barrera 1971; Jensen 1988, 1989),
preliminary historical documentary research and regional
notes on Makalawena and Awakee (Silva 1986, 1987;
Springer 1986, 1987, 1989), and an overview of Hawaiian
Island archaeology for the Ooma and Kalzoa area of North
Kona (Cordy 1985). Cordy (1985) also includes notes
relating to environmental zones, chronologieal information,
site patterning, limited archival research, regional
development/interpretation comments, and future
considerations.

SUMMARY OF HISTORICAL
DOCUMENTARY RESEARCH

The ahupua'a of Kaupulehu, in North Kona District of
the Big Island has a rich and well-documented history. The
name Kaupulehu probably derives from Hawaiian words
related to legendary events that are said to have occurred
there. The stories generally concem visits by the gods Pele
or Kane, and involve cooking in an imu or sharing food,
especially breadfruit. In one legend, Pele punishes a young
girl who is selfish. In the legends concerning Kane, the god
ends a drought and famine in the area, and creates a fresh
water spring at the coast,
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There was frequent contact between early western
explorers and the native people in the Kaupulehu area,
Archibald Menzies, raveling with Vancouver in 1792, was
the first foreigner to describe the area. He characterized it
as bleak, barren, and rugged, and suggested that the natives
could only survive by fishing. King Kamehameha himself
enjoyed fishing in the area in his later years and in 1810 had
large fish ponds constructed at Kiholo. The ponds were
destroyed by the lava flow of 1859,

‘When the American Captain Simon Metealf visited
Kaupulchuinhis ship Eleanor, his crew roughly handled one
of the Hawaiian chiefs, Kame*eiamoku. The chief vowedto
capture the next ship to visit. Ironically the next western ship
turned out to be the Fair American, captained by Metealf's
son Thomas., The Hawaiians slaughtered the crew, except
for Isaac Davis, upon whom they took pity and nursed back
to health. Davis and another Englishman, John Young,
became advisors to King Kamehameha.

In 1823, the English missionary William Ellis traveled
around the entire Island of Hawaii. He traveled by cance
from Kawaihae to Kailua, and aleng the way he noted
villages, an abandoned heigu, and a large, well-stocked
fishpond, Unfortunately it was late in the evening when he
arrived in Kaupulehu. The villagers were already asleep,
and Ellis recorded nothing about the village itself.

There is evidence that the Hawaiian inhabitants of
Kaupelehu also manufactured salt, harvested seaweed, and
practiced some agriculture. They were probably able to
raise sweet potatoes and bananas (traditional crops) and
melons and pineapples (introduced from the west)., In
addition they may have tended upland garden plots and
gathered other upland resources. In the early 15th century,
atthe ordersof their chiefs, many of the Hawaiians abandoned
their crops to harvest sandalwood for the lucrative trade with
China. In many areas this resulted in famine.

At the time of the Great Mahele, when the traditional
Hawaiian landholding system was replaced with a western
system based on private ownership, Kaupulehu wasawarded
to Lot Kamehameha, He chose this land because of the
valuable fish ponds it incluoded. Fishing remained the
dominant economic activity in the akupua ‘e until ranching
overtook it in the mid-19th century. As in other parts of
Hawaii, the native population of Kaupelehu dwindled as
ranching increased in the area. The tsunami of 1949 swept
the coastal portion of the ahupua‘a, and the few native
families that had been living there never moved back.

In 1956, while sailing of f Kaupulehu, an investor named
Johnno Jackson and his wife were impressed enough with
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the area to believe that it could be developed into a small,
secluded, luxury resort. The original Kona Village Resort
complex was completed in June 1964, and the concept
proved successful.

FIELD METHODS AND PROCEDURES

OnOctober 12, 1990, PHRI Supervisory Archaeologists
Alan T. Walker, B.A., and James Head, B.A., accompanied
by Field Archaeologist Michel Fager conducted aerial survey
of the project area using a helicopter piloted by Mr. Kaohu
Sproat of Mauna Kea Helicopters, Inc. The archaeologists
began the helicopter survey in the makai portion of the
project area (Queen Kaahumanun Highway). Using a series
of overlappingsweeps oriented approximately east/northeast-
west/southwest, zll of the originally designated project area
and all identified trails were inspected (Figure 6). The
extremenortheast portion of the current area was notsubjected
toaerial reconnaissance, since it was added cn at a later date.
Acerial sweeps varied between 15-30 m above ground level,
depending on the terrain and vegetation. Visibility within
the pahochoe and aa lava flows was good, except in areas of
low grass or other vegetation. As the survey progressed
upslope, toabout 1,300 ft AMSL, visibility becarne moderate
due to forested areas and heavier grass. The extreme

southwest comer of the project area (1,600-2,000 ft AMSL)

had such dense forests that aerial survey of this region was
not productive, All visible trails were followed out and were
plotted from the air, and all previously located sites were
viewed from the air.

The aerial reconnaissance identified 36 sites (two
previously identified sites, four previously located sites that
had not been previously recorded, and 30 newly identified
sites). The two previously identified sites were Site 1193,
Kukio-Huehue Trail, and Site 1319, Kiholo-Kaupulehu
Trail. The four sites that had not been previously recorded
were PHRI Temporary Sites 642-1, 642-2, 642-3 (Walker &
Rosendahl 1990); and PHRI Temporary Site 851-1
(Rosendahl 1990c). The newly identified sites (30) were
assigned sequential numbers prefixed by “AS-" and were
recorded in a field notebook during the flight. Lengths of
pink flagging tape (with the site designation written on
them) were tied to weights and dropped from the helicopter
ontothesite. Thesites were laterreassigned PHRItemporary
numbers prefixed by “897-" (e.g., 897-1). As sites were
identified from the air, they were plotted onto a 1"=750
scale photocopy of aerial photographs provided by Potomac
Investment Associates,

The ground survey covered 100% of the project area.
High sensitivity areas, as outlined in Walker and Rosendahl
{1990), were covered by way of pedestrian transects spaced
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at intervals of ten meters or less. The remainder of the
project area was covered using transects intervals of
20-30 m (Figures 7 and 8). The methodology employed for
the ground survey wassomewhatunique. Asurveyareasuch
as the present, is usually examined by way of a series of
overlapping pedesirian transects. Because of the unique
topography of the project area, however, this methodology
was abandoned for one more appropriate. Present in the
project area is a major maukaf/makai lava tube system that
extends from Mamalahoa Highway norththrough the project
area, most likely to Queen Kashumanu Highway and perhaps
to the Pacific Ocean. This tube system has collapsed in
places, with sinkholes resulting. Many of the tubes are
accessible. It was determined that the most productive
method of survey would be to traverse as many of the tubes
as possible. In other words, rather that executing the
standard overlapping transects, the priority would be to first
follow out the tube system noting cultural manifestations as

. they were encountered. Subsequenttothis, theareasbetween

the tubes would be examined with a diminished intensity
(intervals of 20-30 m). Using this survey design, the major
tube line was examined, as were several other large tube
systemsinthe uplandsand the midlandsaround Puu Mauand
around Puu Kolekole.

All known trails were subjected to 100% high intensity
coverage, and features and sites associated with the trails
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were noted. Walker and Rosendahl (1990) notes that the
trails (1193 and variants; 1319 and variants within the
project area) are archaeologically sensitive.

All sites were described on standard PHRI site survey
record forms and were photographed using 35 mm black-
and-white film (PHRI Roll Nos, 1587-1593 and 1598-
1600). Detailed recording of sites included written
descriptions, measurements, and plan maps. Each site, or
the primary feature within the site complex, was marked
with pink and blue flagging tape, and withan aluminum tag
bearingthe temporary site number, date, initials of recorder,
the letters “PHRI,” and the PHRI project number (90-897).
This aluminum tag was usually tied to a small stone, then
the stone was wrapped in pink/blue flagging tape (with
the same information written on it) and was placed in a
prominent area of the site. Previously recorded sites were
labeled with the appropriate site number; all newly
identified sites were assigned one- or two-digit PHRI
temporary field numbers prefixed with “897-," beginning
with “897-1.* All sites were subsequently assigned
permanent State Inventory of Historic Places (SIHP) site
numbers (Table 1).

During the recording of the sites, all possible
diagnostic artifacts and potential radiocarbon samples
were collected.
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Figure 7. Intensity of Archaeological Surface Survey Coverage
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—] Table 1.
—“] CORRELATION OF SITE NUMBERS
*SIHP #OTHER PHRI SIHP OTHER PHRI
{ ] 14757 - 1 14794 - 38
P 14758 - 2 14795 . 39
Pl 14759 - 3 14796 - 40
% '"] 14760 - 4 14797 - 41
- 14761 - 5 14798 - 42
{ 14762 - 6 14799 - 43
; —-I 14763 - 7 14800 - 44
P 14764 - 8 14801 - 45
Pt 14765 - 9 14802 - 46
P 14766 - 10 14803 - 47
! I;I 14767 - 11 ' . 14804 - 48
Pt 14768 - 12 14805 - 49
P 14769 - 13 14806 1158,1160 50
Lo 14770 - 14 14807 - 51
. 14771 - 15 14808 - 52
14772 - 16 ' 14809 - 53
A 14773 - 17 14810 851-1 54
¢ 14774 - 18 14811 720-6 55
bt 14775 - 19 14812 - 56
14776 - 20 14813 642-3 57
"‘l 14777 - 21 14814 720-11 58
., 14778 - 22 14815 720-9 59
14779 - 23 14816 720-10 60
=] 14780 - 24 14817 720-8 61
n 14781 - 25 14818 720-16 62
14782 - " 26 14319 - 63
faa 14783 - 27’ 14820 - 64
: 14784 - 28 14821 720-20 65
— 14785 - 29 14822 . 66
on 14786 - 30 14823 - 67
- 14787 - 31 14824 - 68
L 14788 - 32 14825 - 69
14789 - 33 14826 - 70
.:1 14790 - 34 14827 - 71
14791 - 35 14828 - 72
- 14792 - 36 14829 720-7 73
n 14793 - 37 14830 720-14 74
| 10977 - -
— 1193 - -
1319 - -

L

* State Inventory of Historic Places (SIHP) numbers. SIHP numbers are five- digit numbers
prefixed by 50-10-19 (50=State of Hawaii; 10=Island of Hawaii; 19=USGS 7.5’ series
quad map [“Kiholo, Hawaii "}),

|

- 1158 and 1160 = Rosendahl, P.H. (1973) 851-1 = Rosendahl (1990)
1319 and 1193 = Ching (1971) 642-# = Walker and Rosendaul 1990)

720-# = Rosendahi, P.H. (198%a,b)

[
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Seventy-seven sites (190+ component features) were
identified in the project area. Of this number, 17 sites had
been previously identified. Site locations are shown on
Figure 2. Table 2 summarizes the sites in terms of
component features, formal and functional types, PHRI
Cultural Resource Management (CRM) vzlue mode
assessments, and recommended field work tasks. Appendix
A provides detailed descriptions for each site,

The sites comprise 32 complexes (multiple-feature
sites) and 45 single-feature sites, and include the following
formal types: alignment, C-shape, lava tube cave, cairn,
clear area, cupboard, enclosure, excavation, hearth, trail,
mound, overhang, pnhoehoe excavation, petroglyph,
platform, terrace, upright, and wall. The feature types
comprised the following functional types: temporary
habitaticr, habitation, marker, indeterminate, agriculture/
animal husbandry, agriculture, storage, water catchment,
quarry, burial, habitationfpossible burial, transportation,
animal husbandry, boundary, ceremonial/marker,
ceremonial/storage, habitation/burial, habitation/
ransportation, and recreation (Table 3).

Themost common feature type inthe projectareaislava
tube cave (38 examples). Other common types include
caim, enclosure, terrace, wall, C-shape, and pahochoe
excavation.

Probable functional interpretations were determined
for most recorded fearures. Functional types included:

20
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temporary habitation, habitation, marker, indeterminate,
agriculture/animal husbandry, agriculture, storage, water
catchment, quarry, burial, habitation/possible burial,
transportation, animal husbendry, boundary, ceremonial/
marker, ceremonial/storage, habitation/burial, habitation/
transportation, and recreation (Table 4).

The most commeon functional types encountered in the
project area are habitation, both temporary and possibly
longer term (45 examples). Other common feature types
inventoried include agriculture/animal husbandry,
agriculture, and indeterminate.

In general, the sites comprise two concentrations, The
first consists of about 20 sites associated with the major
maukafmakai tube system and its branches, This system
runs north-south through the middle of the project area. The
second concentration, consisting of about 14 sites, is
associnted with the ¢. 900 ft contour line (Figure 9). Several
other patterns are noted here: (a) burials/possible burials are
located in all elevational zones, although 75% are above
1,400 ft AMSL; (b) the majority of sites in the intermediate
zone are associated either with habitation (most probably
temporary) or transportation routes; (c) all of the agriculture/
animal husbandry sites are probably historic and could be
associated with ranching (such as at Huehue Ranch, which
is still in operation). The sites are in an area good for
ranching. The terrain consists mainly of older aa and
pahoehoe covered in many intermediate and upland areas by
dense grass.
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'] Table 2,

SUMMARY OF IDENTIFIED SITES AND FEATURES

-t

*SIHP Formal Tentative #CRM Value +Field Work
= Site No. Site/Feature Functional Mode Assess, Tasks
oL 50-10-19- Type Interpretation R 1 C DR SC EX
i' . 10977 Trail Transportation M M H + - .
r ‘
Eobe 14757 Complex (2)** Indeterminate/ L L L - - -
i A Platform habitationfagriculture
g 1 B C-shape
[ ]
E 14758 Enclosure Habitation/ M L LH + - +
oo - - possible burial
f L" 14759 Complex (2) Habitation H H M + - +
¥ A Lava tube cave
‘ ﬂ B Enclosure
{. Py ] .
4 14760 Complex (2) Agriculturs L L L - el -
ﬁ A Terrace
N B Wail
}
; : 14761 Complex (2) Agriculture L L L - - .
s ﬂ A Wall
toa B Terrace

il

* State Inventory of Historic Places (STHP) numbers. SIHP numbets are five-digit numbers prefixed by 50-10-19- (50=State of Hawal};
10=Island of Hawall; 19=USGS 7.5 serjes quad map [*Kiholo, Hawaii™]). -

B s e

# Cultural Resource Manngement
Valuo Mode Assessment —Nature:

-

scieniific research,
interpretive,
cultural;

high,

moderate,

low.

=—Dcgree:

rIxn-®m
LI O BRI

P

+ Recommended Field Work Tasks:
DR = detniled recording (scaled drawings, phelographs, and written descriptions),

SC = surface collections,
EX = tést excavations.

TN MIasmme e e e e a e e

23 (O

**Number of component features within complex,

L
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Table 2. (cont.)

. SIHP Formal Tentative CRM Value Field Work
Lo Site No. SitefFeature Functional Mode Assess, Tasks
P 50-10-19- Type Interpretation R 1 (o] DR SC EX
Pt 14762 Complex (6) Transportation/ M M M + - -
b A Caim habitation/marker
} - B Caim
:_*i C Lava tube cave
g o] D Trail
¢ E Caim
; r'—] F Caim
3 - 14763 Complex (2) Temporary LM LM LM - - -
o A Pahoehoe habitation '
; l d - excavation
o B Hearth
i
P 14764 Terrace Temporary L L L - - -
] L,:&] - - habitation
¢
P 14765 Complex (4) Temporary H M M + - +
4 ‘] A-C Terrece habitation
%; D Modified outcrop
f: "
i T_ 14766 Complex (4) Temporary M M LM + - +
b A C-shape habitation
i B Cupboard
i r-‘-; c Wall
o D Caim
- 14767 Complex (11) Temporary M M M - -
| A Upright habitation
— B Platform
. C Alignment
D-G Alignment
[ H Modified depression
t I Filled crack
L e J Lava tube cave
' K Alignment
e
o 14768 Complex (5) Habitation H H M + - +
o 1I A-C Terrace
' D Ramp
E Hearth
14769 Complex (2) Habitation H H M + + +
A Terrace
B Enclosure

i' [ 10 [ |
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Table 2. (cont.)
—] : SIHP Formal Tentative CRM Value Field Work
: Site No. Site/Feature Functional Mode Assess. Tasks
50-10-19- Type Interpretation R I C DR SC EX
P 14770 Complex (3) Temporary H H M + - -
P A Terrace habitation
. B Terracefcupboard
i i— cC Terrace
i
: 14771 Complex (2) Temporary LM L L - - -
¢ A Terrace habitation
i | B Cupboard
A ad J
i
§ n 14772 Complex (2) Temporary M L L + + +
e A C-shape habitation
Lol B Hearth
¢
ﬂ 14773 Complex (2) Marker L L L - - - ,
Py A Cairn ‘
;o B Cairn :
.
:;;I 14774 Complex (2) Temporary M LM LM + - -
£ ke A Lava tube cave habitation
Y B Alignment
; ;j 14775 Lava tube cave Temporary M LM L + o+ -
i - - habitation
4 !
£ :31 14776 C-shape Temporary iM LM L - - -
: - - ] - habitation
'ﬂ 14777 Complex (4) Habitation M M LM + + -
!
b A Mound
{ B L-shape
| ﬂ1 C Upright
;| D Cupboard
il 14778 Complex (5) Habitation M LM M + - -
3 A Cupboard
P B Alignment
P c Wall
’:1 D Wall
;_. E Mound
n 14779 Complex (3) Habitation M LM LM + -+
N A Wall
o= B Wall
: '_'_1 o Alignment
b
-
]
E -
R
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Table 2. (cont.)
B SIHP Formal Tentative CRM Value Field Work
Site No. Site/Feature Functional Mode Assess. Tasks
50-10-19- Type Interpretation R I C DR §SC EX
_"] 14780 Lava tube cave Temporary M LH LH + o+ o+
- - - habitation
= 14781 Lava tube cave Temporary L L L - -
. - - habitation '
& 14782 Lava tube cave Temporary L L L - - .
‘ - - habitation
iom 14783 Trail Transportation M H M + - -
{ . 14784 Lave tube cave Temporary H LM M + o+ -
§ - - habitation
.¥ ;1 14785 Terrace Temporary M L M + - +
= - - habitation '
. 14786 Complex (13) Habitation M H M v+ -
I A-C Enclosure (3)
# D-F C-shape (3)
"‘11 G Pahoehoe excavation
-, H Enclosure
I Enclosure
‘ ,61 y Caim
- K Caim
= L Petroglyph
51 M Enclosure
- 14787 Lava tube cave Habitation LM L LM + -
ﬂ 14788 Alignment Temporary M LM LM - -
o - - habitation
— 14789 Lava tube cave Temporary LM LM LM + - -
m - - habitation
? __I 14750 Enclosure Indeterminate M MH L + - +
| "“ 14791 Caim Marker M L LH - -«
1
i 14792 Lava tube cave Temporary MH MH LM EEE
. | - - habitation
P
F _ 14793 Lava tube cave Temporary H M M + + +
| - - habitation
) m
! i
i

b0
|
|
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Table 2. (cont.)

smHP Formal Tentative CRM Value Field Work
Site No. Site/Feature Functional Mode Assess.
50-10-19- Type Interpretation R I C DR SC EX

14794 Enclosure Temporary M M LM +.
- - habitation

14755 Complex (2) Temporary MH M M +
A Lava tube cave habitation
B Lava tube cave

14796 Complex (2) Habitation B M M +
A Lava tube cave
B Lava tube cave

14757 Enclosure Temporary M M LM +
- - habitation

14798 Lava tube cave Burial LM LM H +

14799 Enclosure Agriculture/ LM M LM +
- - animal husbandry

14800 Sink Temporary H M M +
- - habitation

142801 Wall Agricnlture/ M H M +
- - animal husbandry

14802 Hearth Temporary H H M +
- - habitation

14803 Wall Agriculture/ LM M LM -
- - animal husbandry

14804 Petroglyph Recreation M H H +

14805 Complex (4) Temporary -~ LM LM -
A Lava tube cave habitation
B Lava tube cave
c Modified sink
D Caim

14806 Complex (20) Habitation H H H +
A-C Lava tube cave (3)
D Terrace
E Terrace
F Overhang
G Caimn
H Modified blister
1 Enclosure
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Table 2. {cont.)
SIHP Formal Tentative CRM Value Field Work
Site No. Site/Feature Functional Mode Assess. Tasks
50-10-19- Type Interpretation R 1 C DR SC EX
14806 (cont.)
¥ Modified outcrop
K C-shape
L Lava tube cave
M Terrace
N Tetrace
o Lava tube cave
P Cupboard {3)
Q Terrace
R Cupboard
s Lava tube cave
T Trail
14807 Pahochoe Agriculture LM LM M - - -
- excavation
14808 Complex (2) Temporary H M H + + +
A Lava tube cave habitation
B Lava tube cave
14809 Alignment Indeterminate LM L LM - - -
14810 Terrace Agriculture L L L - - -
14811 Complex (2) Agriculture/ IM M M + - -
A Enclosure animal husbandry
B Alignment
14812 Complex (3) Agriculture/f M M M + - -
A-C Enclosure animal husbandry
14813 Enclosure Agriculture/ L'm LM LM - - -
- - animal husbandry
14814 Lava tube cave Temporary LM L LM - - -
- - habitation '
14815 Lava tube cave Temporary LM L LM - - -
- - habitation
14816 Lava tube cave Temporary M L LM - - -
- - habitation
14817 Complex (2) Temporary LM L LM - - -
A Lava tube cave habitation
B Lava tbe cave

26
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Table 2. (cont.)
SIHP Formal Tentative CRM Value Field Work
Site No. Site/Feature - Functional Mode Assess. Tasks
50-10-19- Type Interpretation R ) { C DR S8SC EX
14818 Complex (3) Tempotary LM LM LM - - -
A . Lava tube cave habitation
B Caim
C Pahochoe excavation
14819 Lava tube cave Temporary M LM M + - +
- - habitation
14820 C-shape Temporary LM L LM - - -
- - habitation
14821 Complex (3) Temporary H M M + - +
A Lava tube cave habitation
B Hearth
C Alignment
14822 Wall Boundary Lm LM LM + - -
14823 Lava tube cave Burial M LM H + - +
14824 Lava tube cave Temporary H M H + + +
- - habitation
14825 Enclosure Agriculture/ M LM LM - - -
- - animal husbandry
14826 Wall Indeterminate L L L - - -
14827 Cairn (18) Marker M M LM - - -
14828 Caim Indeterminate L L L - - -
14829 Complex (3) Quarry L L L - - -
A-C Pahoehoe excavation
14830 Complex (3) Quarry/marker L L L - - -
A Caim
B Pahoehoe excavation
C Pahoehoe excavation
1193 Trail Transportation M M LM - - -
1319 Trail Transportation M M 1M - - -

27




P R e i L b

[ P

= 897-030651

h

bk

{

H

[

_k

i

-

5 I 1h

i,

B

[ -

[

3 (B

[ [ {_ %

AR e o s

FREQUENCIES OF FORMAL FEATURE TYPES

FINDINGS

Table 3.

Formal Type Number %
Lava tube cave 38 20.14
Caimn 33 17.49
Enclosure 20 10.60
Terrace 20 10.60
Alignment 13 5.89
Wall 11 5.83
C-shape 9 4.77
Pahochoe excavation 7 4.24
Cupboard 8 3.7
Hearth 5 2.65
Trail 3 1.65
Modified outcrop 2 1.06
Mound 2 1.06
Petroglyph 2 1,06
Platform 2 1.06
Upright 2 1.06
Cleared area 2 1.06
Filled erack 1 0.53
L-shnpe 1 0.53
Modified depression 1 0.53
Modified blister 1 0.53
Medified sink 1 0.53
Overhang 1 0.53
Ramp 1 0.53
Sink 1 0.53

1 0.53

28
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FREQUENCIES OF FUNCTIONAL FEATURE TYPES

FINDINGS

Table 4.

Function Type Number %
Temporary habitation 49 25.97
Habitation 35 18.55
Marker 33 17.49
Indeterminate 14 7.42
Agriculturefanimal husbandry 10 5.30
Agriculture 8 424
Storage 8 4.24
‘Water catchment 6 3.18
Quarry ) 3.18
Burial 3 1.59
Habitation/pessible burial 3 1.59
Transportation 3 1.59
Animal husbandry 2 1.06
Boundary 2 1.06
Ceremonial/marker 2 1.06
Cermonialfstorage 1 0.53
Habitation/burial 1 0.53
Habitation/transportation 1 0.53
Recreation 1 0.53
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¢ d.
a. AGRICULTURE / AHIMAL HUSIBANDRY {12 SITES)
b.. BUHIALS (4 SITES)
¢. HABITATION (30 SITES)
d. QUARRY / INDETERMINATE (7 SITES)
a.

RECREATION / TRANSPORTATION / MARKER
. (10 SITES

e — e

) E— ] 1]

Figure 9. Functional Distribution of Sites
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by Susan T. Goodfellow, Ph.D.

AGE DETERMINATIONS

Objecctives and Methods

The purpose of age determination analysis is to provide
initial chronological data to aid in assessing the relative
significance of sites in the project area. Three samples of
charcoal were chosen from discrete cultural deposits for age
determination using radiocarbon analysis. Samples were
selected based on the amount and nature of datable material
present, stratigraphic context, and overall distribution within
the project area. The three samples were submitted for
radiocarbon anatysis to Beta Analytic, Inc. of Coral Gables,
Florida. '

Using standard procedures, the samples were pretreated
with an acid, alkali, acid series of sonkings to remove
carbonates and humic acids. The samples were combusted
to form carbon dioxide gas, were combined with lithium to
separate the carbon, and were hydrolized for conversion to
liquid form. The liquid was then catalyzed to form benzene
and was placed in a liquid scintillation counter to determine
the amountsof earbon-13 and carbon-12. The isotope values
obtained during the counting process were then used to
calculate the carbon-13 carbon-12 ratio for the sample, with
the final result being determined relative to international
standards in order to reduce errors produced by catbon

isotope fractionation. Processing of the samples proceeded

normally.
Resuits

The results of the radiocarbon age determination analysis
are presented in Table 5. The age for each sampleisreported
as a range corresponding to the calendric age +/- two
standard devintions. Ages were calibrated using the tables
provided in Stuiver and Pearson ( 1986), which carrect for
variations in atmospheric carbon over time.

As can be seen in Table 5, two of the samples, RC-922
and RC-923, yielded multiple age ranges, Multiple ranges
are caused by “flat™ regions in the calibration curve, which
correspond to periods when atmospheric carbon decreased
atnrate greater than 1.2 ppm/10 years, resulting in more than
one possible fit of a sample to the calibration curve. While
multiple age ranges are more difficult to interpret
archacologically, detailed examination of the sample curves,

combined withevidence fromartifactual material and feature
stratigraphy, genenally provides a means of selecting one
age range as more probable than the others. Based on these
criteria, the most probable age range for sample RC-922 is
1630-1955 AD, while sample RC-923 has an age range of
1450-1700 AD.

The results of the age determination analysis indicate
that the project area was occupied during prehistoric times,
potentially as early as 1450 AD at Site 14821 (897-65). The
samples from Sites 14768 (RC-922) and 14824 (RC-924)
yielded nge ranges which span both prehistoric and historic
times. Both age ranges overlap the results from Sample
14821, suggesting thatall threesites may have been occupied
contemporaneously. No artifacts were associated with the
dating samples.

PORTABLE ARTIFACTS

Ten artifacts were recovered from the project area—
seven indigenous and two non-indigenocus. Indigenous
‘artifacts are those fabricated using traditional Hawaiian
manufacturing techniques and local raw materials, and
range intype from fishing gearandtoolsto variousdecorative
or religious items. The inventory of indigenous artifacts
from the current project area is fairly narrow in content, and
consists of fishing gear, tools, and a number of artifacts of
uncertain function. Theinventory of non-indigenousantifacts
consistsof glass fragmentsand a woodenartifact of uncertain
function. A detailed tabulation of artifacts by deposit area
is presented in Table 6. The results of the artifactual analysis
are discussed below.

Fishing Gear

Two specimens of indigenous fishing gear were
recovered from the project area. One specimen, a complete
fishhook, is from Site 14793, and the other specimen, an
octopus lure, constitutes Isolated Find B.

Fishhook - The complete fish hook derives from the
surface of Site 14793 and is manufactured from animal bone.
Based on the revised Coding System for Hawaiian Fishhooks
devised by Sinoto (in Kirch 1979:231-233), the specimen is
classified as a one-piece jabbing hook. One-piece fishhooks
were fashioned as either jabbing orrotating hooks depending
on the fisherman's intended catch strategy (Johannes
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Table 5.
SUMMARY OF RADIOCARBON AGE DETERMINATIONS
PHRI Lab. C-14 Age C-13f C-13 Adjusted *Calendric
Lab.No, Neo, Provenicnce Yrs. B.P. C-12 C-14 Age Range
RC.- BETA- (one sigma) Ratio Yrs. B.P. Yrs. AD
SITE 14768
922 42510 Fea.E, 150+80 -24.9 150+80 1527-1556
Surface 1630-1955#
SITE 14821
923 42511 Fea.B, 260+80 -24.2 270480 1450-1700
Surface 1720-1820
1831-1879
1916-1954
SITE 14824
924 42512 Surface 140+50 -24.4 150+50 1650-1950

* Calibrated according to Stuiver and Pearson (1986), Range at two sigmas.

# Denotes influence of bomb C-14,

1981:113). Jabbing hooks are those in which the point is
straightorslightly outcurved orincurved, so that if extended,
the point would intersect the shank between the head and
upper third portion of the shank. Rotating haoks are hooks
in which the point is incurved such that its extension would
intersect the shank in the lower two-thirds of the shank.
Morphologically, the hook specimen has a tipped-out point,
a characteristic “V*-shaped bend, and no barb, The shank
head is sloped upward with a notch on the outer side, Just
below the top (HT1d).

Octopus Lure - The octopus lure wasencountered asan
isolated find on the surface of the project area (IF-B). It
consists of a cowrie shell (Cypraeidae) which has been
perforated on the dorsal surface immediately above the lip.
One side of the ventral lip has been cut, probably to allow
access for the toggle assembly. The lure is extremely
bleached, and measures 65 mm by 45 mm by 32 mm.
Octopus lure hooks are composite hooks which consist of a

point and shank which are generally manufactured from
wood. The point and shank are lashed together at the base
and attach to a hackle. A perforated cowrie shell, or cctopus
lure, istied to one side of the toggle assembly, while a basalt
sinkerisattachedtothe opposingside of the toggle. According
toBuck(1957:359), the cowrie lureassemblage wasgenerally
used to catch squid in water 8010 120 fathoms deep, but was
also used by aristocrats to catch squid for sport in more
shallow waters.

Tools

Four tools were encountered in the project area during
the current investigation. The assemblage derives from
Sites 14769 (897-13), 14806 (897-50), and 14808 (897-52);
and consists entirely of abraders.

Abraders- A total of three abraders, two manufactured
from coral and ene manufactured fromscoria thighly vesicular
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Table 6.

‘: DETAILED DISTRIBUTION OF PORTABLE ARTIFACTS

897-13 897-13 897-37 89740 89744 B9T-49 BYT.50 §97-52 1IF-B

- CATEGORY FEAB FEAA C-604 FEAA CAVE-2 FEAC FEAF FEAA GRAND
“"'f SURF. SURF. SURF. SURF. SURF. SURF. SURF. SURF. SURF. TOTAL

INDIGENOUS
FISHING GEAR
..ﬂ:' Bone
’ Fishhook - - 1 . - - . - - 1
i~ Shell
Cctopus lure - - - -
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TOOLS
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\t basalt), were encountered in the project area. Coral and  artifacts are classified as manuports, indicating that they arc
scoria abraders are evaluated according to their overall natural, unmodified materials which have been transported
shape in plan view, following the classification system and  out of their normal context by human action. The artifacts
nomenclature sct forth by Suggs (1961) to describe coral  are basalt in composition, and are concretions created by the
abraders found at Nuku Hiva in the Marquesas Islands, heating of the lava tube ceiling by the still-flowing lava. The
FrenchPolynesia. Inthissystem, abradersarceitherinformal,  ceiling, although remaining solid, appearsto become almost
meaning that the shape of the raw materiai is dominant; or  viscous above the lava and “drips.” Several of these
formal, indicating that the characteristics of theraw material  concretions, each broken at one end, were encountered piled
have been extensively modified by use. Cross-scctions are  on the surface of Feature A. The function of these artifacts

—_ generally taken perpendicular to the tip and butt of the is unknown.
. abrader, while the number of abrasion faces is indicative of
preferential abrasion on a given surface. Non-Indigenous Artifacts

Two of the three coral abraders are partial specimens
e and are formal in description. The third is informal, and
appears to be complete. One of the partial abraders has five

‘I'wo non-indigenous artifacts were encountered in the
project area. The artifacts, one bottle fragment and one
wood item of uncertain function, derive from Sites 14800

1

- faces of abrasion, and measures 62 mm by 48 mm by 32 mm. N -

1. It is indeterminate in plan view and cross section. The 5897'?:2;?";48915 (819 7-49), respectively. Theantifactsare
second partial specimen has two faces of nbrasion, and  9eSemReC I etail below.

o) measures 20 mm by 12 mm by 5 mm. Itis elliptical in cross .

I section, and wedge-shaped in-plan view, The complete Glassware - The bon!c fragment derives fx:om "h_‘.‘

1y specimen has three faces of abrasion and measures 51 mm surface of Cave #2 at Site 14800. The specimen is
by 41 mm by 33 mm. Itis irregular in plan view and in cross manufactured from dark green _glass, and consists of the
section. mouth, neck, and shoulder portions of a medium to large

bottle. The neck finish of the specimen indicates that the
bottle was used to store wine or brandy (Fike 1987:8). Haif
of the cork remains in the mouth and neck of the fragment.
Themouth andneck of the bottlehave anirregular appearance,
suggesting that these portions were hand-toocled.

The scoria abraderis a complete specimen and is formal
b in description, It has six faces of abrasion, and measures
% 85 mm by 43 mm'by 10 mm. Itis convex-lateral in cross

s section and blunt-shaped in plon view.

o] . . Uncertain Function - A single artifact of uncertain

, Coral artifacts apparently served multiple purpeses :

rot prehistorically rangingl;rorn "3’ubbers“ usedt ol;inisgl canoes function, manufactured from wood, was encountered on the
and wooden bc’»wls (Buck 1964), to saws or files used in the surface of Feature C at Site 14805, It resembles a pole or

=] manufacture of bone and shell fishhooks (Emory, Bonk, and stake, and measures 51.8 em long by 15 mm in diameter.

| Sinoto 1968; Suggs 1961). The variety of shapes, edges and Comparison of the artifact with wooden artifacts in Buck

(1957), suggests that the specimen may have been used asan
‘au lima, a stick which was held in the hand and rubbed in
a fire-plow to produce fire by friction. The artifact is fairly
unmodified, however, and may have had another function.

worn surfaces represented by the abradersin the assemblage
suggest that the abraders served as multi-purpose tools. Use
of a particular surface over a period of time might generate
a sawing or filing edge, which in tumn would wear down
during use to a new shape which could serve a new purpose.
Scoriz abraders may have been used in the same manner as Summary
coral abraders, but given their greater resistance and coarser

L i_L

; texture, would most likely have been used during the carly In general, the artifact assemblage suggests that
f‘] stagesof a task, or to shape materials which were themselves  prehistoric activities in the project area may have included
. resistant to abrasion. fishing, indicated by the hook and octopus Ture, as well as

wood-working or domestic activities which required the use
Uncertain Function of coral or scoria abraders. The bottle fragment encountered

at Site 14800 was most likely discarded as refuse, and does
Two artifacts of uncertain function were encountered  notsuggest extended occupation of the site during recent or
on the surface of Feature A, Site 14796 (897-40). Bothofthe historic times.
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MIDDEN

Objectives and Methods

Midden deposits are archacologically significant on a
number of levels, as the variety and content of food remains
contained within a given midden deposit provide useful
information concerning prehistoric diet and resource
utilization patterns.” The analysis of midden remains for
inventory survey projects have two primary objectives:

1. To determine midden content, in particular the
variety and distribution of the remains for each
cultural deposit encountered within the project area;

2. To-provide an indication of dietary and resource
exploitation patterns for each site, and for the
ptoject area as a whole;

All midden remains recovered from the various test
units underwent detailed analysis in the laboratory. The
analysis involved splitting the sample into two size classes

by passing each sample through 1/4-in and 1/8-in screens. -

One hundred percent of the material retained in the 1/4-in
screen was completely sorted to the lowest taxonomic level
possible, while the material retained inthe 1 /8-in screen was

“inspected both for artifsctual material and for taxa not

encountered inthe larger portion of the sample. Marineshell
identifications were verified and sugmented using Kay
(1979). '

"The sampling design outlined above is adapted from
Kirch (1979); the design is based on a series of experiments
measuring the relative distribution of molluscan and bone
material retained on screens with various mesh sizes. Kirch
concluded that pre-sorting midden with 1/4- and 1/8-in
screens increased the speed of the sorting process without
decreasing either the accuracy or statistical validity of the
overallanalysis. Asaresultofhisexperiments, the taxonomic
distribution and weight of material retained on the 1/4-in
screen is generally considered to be representative of the
variety and relative percentages of each taxon present inthe
entire sample.
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Results

Midden remains were encountered in the deposits at
Sites 14760 and 14764. The range of taxa present in the
midden is summarized in Table 7. Total weights for each
taxon(in grams)arctabulatcdbysitc,withsubtomlsindicating
the combined weight per site for each larger material class
(c.g-, gastropods). The total weight of each taxon in the
projectareais provided in the final column of the table, while
the grand total represents the combined weight of all the
midden derived from the project area.

Ingeneral, thetaxa inthemiddenarecommon inhabitants
of the shorelines, shallow-water areas, solution benches, and
fringing reefs of the windward islands of the Hawaiianchain.
By weight, 6.2% of the 109.18 grams of midden recovered
from the project area is contributed by marine gastropods,
7.9% by bivalves, 84.1% by other invertebrates {echinoids),
0.44% by bone material, and 1.37% by vegetal material,
Taxonomically, the marine gastropods are a mixture of
Cypraeidae and Thaididae, while Isognomonidae and
Echinoidea are the only taxa represented within the other
bivalves and invertebrates categories, respectively. The
bone material is contributed entirely by bird taxa, Vegetal
material consists of Aluerites moluccana (kukuiyand charcoal.

“The relative distribution of midden by site differs from
the relative distribution of midden for the overall project
area. The midden from Site 14760 lacks bivalves, and has
correspondingly higherpercentagesofthe otherinvertebrates
and marine gastropods. In contrast, the midden from Site
14764 is composed entirely of bivalves.

The results of the midden analysis indicate that
subsistence patternsin the projectarea included the collection
and consumption of a limited variety of shell fish, ranging
from two taxa of marine gastropodsto bivalves and echinoids.
The presence of bird taxa in the middendepositat Site 14760
indicates that exploitation of terrestrial vertebrates may
have formed a second component of the local subsistence
base. Finally, the presence of vegetal remains indicates that
plants were included as part of the terrestrial component of
the subsistence activities practiced in the project area.
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Table 7.

DISTRIBUTION OF MIDDEN
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T R A L AT S et

EVALUATION OF
SURVEY METHODOLOGY

The aerial survey covered c. 85% of the total project
area. All of the project area was not surveyed, as an area in
the makai portion was added after the survey had been
completed. The aerial survey was conducted using an
average 30 m interval spacing between E-W sweeps; the
Sweeps were flown at an average height of ¢, 15-30 m, This
methodology was deemed appropriate, as surface visibility
was excellent in all portions of the project area except in a
portion of the southwest comer, which was covered with
dense vegetation. The chosen methodology was very
effective: tubes and trails were conspicuous from the air,
Except for petroglyphs, all feature types, including small
sites such as caimns, were visible,

The primary goals of the ground survey were (a) to
conducta 100% coverage, variable-intensity surface survey
of the high sensitivity areas (c. 200 ac), {b) to conduct a
sample coverage (c. 375 ac, ¢. 50% sample), variable-
intensity survey of selected moderate sensitivity portions,
and (c) tosample all types of terrain, It was hoped that these
goalswouldresultinthelocation of most of thearchaeological
sites in the project area.

The actual ground survey more than met the above
goals. In addition to accomplishing the above, the large
maukafmakai lava tube system in the project area was
explored extensively. The tube system, since it travels the
length of the project area, crosses most of the terrain/
vegetation types in the project area, so that much of *(c)" in
the above paragraph was accomplished at the same time the
tube system was explored.

DISCUSSION

The present project has added significantly to the
number and types of archaeological sites and features known
inthe Land of Kaupulehu. The formal types encountered in
the project area include alignment, C-shape, lava tube cave,
caim, clear area, cupboard, enclosure, excavation, hearth,
trail, mound, overhang, pahoehoe excavation, petroglyph,
platform, terrace, upright, and wall. Most of these feature
typesare common elsewhere on Hawaii Island, especially in
barren middle elevation areas in North and South Kohala.
There appear to be no unique features in the project area; the
petroglyph panels (14786) found mauka of Puu Kolckole,
however, are unusual and worthy of further work and
preservation,

Functional types encountered include temporary
habitation, habitation, marker, indeterminate, agriculture/
animal husbandry, agriculture, storage, water catchment,
quarry, burial, habitation/possible burial, transportation,
animai husbandry, boundary, ceremonial/marker,
ceremonial/storage, habitation/burial, habitation/
transportation, and recreation. The limited number of
typsindimlcsd)epmjectarcawasnevcruscdforpcnnancnt
habitation. One site that may have been used for long-term
habitation is Site 14759, I is quite probable that the
permanent habitation sites in the ahupua’a are found
nearer to the coast (Walker and Rosendahl 1988).

Most sites identified during this survey appear to be
prehistoric. A number of agricultural/animal husbandry
enclosures are probably prehistoric and historic. Age
determination results from the current project range from
AD 1450-1955. Other radiocarbon date ranges from the
Project area are: AD 1645-1763 (Rosendahl 1973:56; for
Site 1160 [14806]; overall range for the project was AD
1427-1763), and AD 1030 to present in the makai portion of
the project area (results of ten radiocarbon ranges) (Walker
and Rosendahl 1988).

Numerousstonetool quarries are present throughoutthe
pahochoe flows in the central and lower portions of the
project area. The quarries are usually where there are
surface breaks in pahoehoe blisters or tubes. The breaks
have usvally been enlarged by cracking them with stones,
and thenremoving the brokenrock. The quarrying apparently
was done to obtain scoringeous lava, volcanic glass, or other
suitable toolstone. Although there are many quarries in the
project area, there are no abrader depressions assaciated
withthem. Abraderdepressions are quite common in some
coastal areas on the Big Island (Tensen 1551),

Archaeological work in areas surrounding Kaupulehu,
assummarized in Kirch (1985) and used by him to construct
a Hawaiian Cultural Sequence, suggests that Kaupulehu
(and other marginal leeward areas) was first occupied
probably in the coastal region sometime during the 15th or
16th centuries. The rapid dispersal of population throughout
the islands, from ecologically favorable windward valleysto
marginal regions, suggests that this action may have been
due to exploding populations. Kirch has suggested that
throughout the island and the archipelago there may have
been up to a tenfold increase in the population (1985:304),
with a concomitant tenfold increase in the demand for food.

The first population centers (and probably the most
permanent “base camps™) in Kaupulehu were probably near
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the coast, where the ocean and shoreline resources brought
the greatest amount of resources (food) to the greatest
number of consumers at the least cost. The coastal resources
provided protein for the diet, but did not provided sufficient
carbohydrates.

The uplands of Kaupulehu, on the other hand, received
sufficient rainfall, and soil in the uplands had developed to
the point where it was possible to grow a number of food
crops—among them dryland sweet potato (‘uala; Jpomoea
batatas[L.] Lamm.), breadfruit ( ‘ults; Artocarpus communis
Forst.), dry taro (kalo; Caladium colocasia [L.) W.F, Wri ght),
Polynesian arrowroot (pia; Tacca leontopetaloides [1..] O.
Ktze.), and yam (uhi; Dioscorea alata). In addition, other
resources were present in the uplands: wood (specifically,
kou; Acacia koa A. Gray), mountainapple (oki"a-"ai; Eugenia
malaccensis), nuts and oil from candlenut (kukui; Aleurites
moluccana [L.] Willd.), bark from paper mulberry (wauke;
Broussonetia papyrifera [L.] Vent.), ti (ki; Taetsua fruticosa
[L.] Merrill.), and wurmeric (‘olena; Curcuma domestica
Valet.). These and other items would have required
collection, or cultivation and harvesting. The items would
also have to be transported, by way of trails, to consumers
in population centers.

One can envision people engaged in the carriage of
products between the uplands and coast of Kaupulehu,
Perhaps they used carrying poles (‘auamo), with carrying
nets (koko) and ipu (gourd) containers. Many sites in the
project area may be linked to this transport of goods, among
them, two major Hawaiian trails that run mauka-makai
through the project area (Sites 1154 and 1319). Many of the
temporary habitation sites in the project area may have been
used by the transporters of goods. Based on the very limited
archaeological assemblages, use of these sites was short-

- lerm—perhaps they were used overnight several times a

year.

Sites 14768, 14769, and 14770, located in the largelava
tube system in the uplands of the project ares, are probably
temporary habitation sites; they are not, however, proximate
to known trails, so they apparently had another use. Perhaps
they are similar to “field camps, ™ as defined by L.R. Binford
(1983). Drawing upon his work with the Nunamiut Eskimo
(Inuit) of north-central Alaska, Binford {1983) has
distinguished five different archacological site types
generated by what he terms “logistically organized™
collectors, such as the Nunamiut are (as opposed to foragers,
who gather food on an “encounter™ basis). Thesite typesare
{a) the residential base, which is self-explanatory, (b} the
locarion, where collection is carried out, {c) the field camp,
a temporary cperational center where a task group eats,
sleeps, and performs maintenance activities (field campsare
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differentiated by the nature of the targeted resource; for
example, fishing field camps, hunting field camps, adze
quarrying field camps, etc), (d) stations, which are ambush
locations or hunting stands, or areas from which information
is gathered (e.g., information on game movement), and (e)
caches, temporary field storage places (Binford 1983:346-
347).

The structural features at Sites 14768, 14769, and 14770
required more time and work to construct than is necessary
for just a series of overnight habitations; that they functioned
in a manner similar to field camps is plausible. Task groups
could have used them seasonally, or yearly, for an extended
period, 1o exploit some resource that was not attainable at the
residential base. The target resources could have been ki,
‘ul, or ‘uala, or even lau (leaves) to line a kolua slide. It
is plausible that these task groups, “composed of skilled and
knowledgeable individuals™ (Binford 1983:344), were not
out “searching™ for any resource, but instead knew that a
specific resource was available at a given time and in a
specific location,

On the other hand, there are indications that the sites
may not have served as field camps, If the task groups were
being housed and fed while collecting resources, one would
expect evidence of food preparation at the site. The only
midden found at the sites was a very few marine shells and
non-cultural pig bones (at Site 14768). One explanation for
this js that the task group perhaps was being fed at another
location, or perhaps they were subsisting on foods that do not
show up in the archaeological record (e.g., poi or other
vegetable food).

SUGGESTED FUTURE RESEARCH

Future researchin the area should consider the followin I3
questions:

1. When did initial occupation take place within the
projectarea; what was the nature of the cecupation;
were people simply using the project area as a
transportation corridor between the uplands and
the coast?

2. 'What was the exact nature, intensity, and goals of
the work at the project area’s numerous toolstone
procurement centers (pahoehoe excavations)?

3. 'What part did the Hawaiian trails in the projectarea
play in the movement of goods and people through
the project area?
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4. Were there sites generated by “logistically
organized™ task groups present in the uplands and
if so, how can the associated procurement and
maintenance sites be located?

Future excavations should artempt to locate datable
deposits; these deposits may serve todemonstratethe probable
earliest occupation period within the area, Site 14759, a
possible permanent habitation site, may yield an early date
range.

The quarry and tool production sites need to be
investigated further. The temporal ranges of the sites need
to be established. The natute of the quarrying, source
selection, quarrying techniques, reduction and production
sequences, and the organization and control of the quarrying
needs to be investigated. The potential for identifying trade
patternsthrough petrographicanalyses should be investigated.

A further study of the importance of the Hawaiion trails
in terms of their role in the movement of goods and people
throughthe projectarea needsto be done. Upland production
areas close to trails may be directly associated with them. A
more complete marking of the route of the upland portion of
the Site 1193 trail is necessary.

The sites within the tube system (14768, 14679, and
14770) need further study to determine if they are associated
with collector groups. An ancillary study could be to locate
an associated site where maintenance activities took place.
An attempt should be made to determine the resources that
may have been available in the immediate area of the sites.

GENERAL SIGNIFICANCE
ASSESSMENTS AND RECOMMENDED
GENERALTREATMENTS

To aid in outside review, general significance
assessments and recommended general treatments for ail
identified sites are summarized in Table 8 Significance
categories used in the site evaluation process are based on
the National Register criterin for evaluation, as outlined in
the Code of Federal Regulations (36 CFR Part 60). The
Hawaii State Historic Preservation Office uses these criteria
for evaluating cultural resources. Sites determined to be
potentially significant for information content (Category A,
Teble 8) fall under Criterion D, which defines significant
resources as ones which “have yiclded, or may be likely to
yield, information important in prehistory or history™ (36
CFR Sec. 60.4). Sites potentially significant as representative
examples of site types (Category B) are evaluated under
Criterion C, which defines significant resources a3 those
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which “embody the distinctive characteristics of a type,
period, or method of construction...or that represent a
significant and distinguishable entity whose components
may lack individunl distinction™ (36 CFR Sec. 60.4).

Sites with potentinl cultural significance (Category C)
are evaluated under guidelines prepared by the Advisory
Council on Historic Preservation (ACHP) entitled
“Guidelines for Consideration of Traditional Cultural Values
in Historic Preservation Review™ (Draft Report, August
1985). The guidelines define cultural value as "..the
contribution made by an historic property to an ongoing
society or cultural system. A traditional cultural value is
a cultural value that has historical depth™ (1985:1). The
guidelines further specify that “[a] property need not have
been in consistent use since antiquity by a cultural system in
order to have traditional cultural value (1985:7).

Based on the above criteria, of the 77 sites identified in
the projectarea, 25 sites assessed assignificant forinformation
content only are recommended for no further work. Sixteen
sites assessed as significant for information content only are
recommended for further datz collection. Twelve sites
assessed assignificant forinformation contentand asexcellent
examples of site types are recommended for further data
collection and preservation with interpretive development.
The remaining sites have various assessments and
recommendations. Detailed assessments and
recommendations for all sites are presented in Table 3,

For project area sites containing confirmed human
burials, preservation “as is™ would be the preferred method
of preservation. When not possible, further testing to
determine more accurately the total number of burials
present would be recommended. If disinterments are
necessary, the procedures of Chapter 6E (Historic
Preservation, Haw, Rev. Stat., asamended by Act 306 [1950
S.L.H.]) should be followed. DLNR-HPP/SHPO would be
notified and would contact the local Island Burial Council.
The developer, the DLNR, and the Island Burial Council
would work out a burial treatment plan that would be
approved by the Island Burial Couneil,

To further facilitate client management decisions
regarding the subsequent treatment of resources, the general
significance of the archaeological sites identified during the
current survey was also evaluated in terms of potential
scientific research, interpretive, andfor cultural values (PHRI
CRM ([Cultural Resource Management] value modes).
Research value tefers to the potential of archaeological
resources for producing information useful in the
understanding of cultural history, past lifeways, and cultural
processes at the local, regional, and interregional levels of
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Table 8.
SUMMARY OF GENERAL SIGNIFICANCE ASSESSMENTS
AND RECOMMENDED GENERAL TREATMENTS

# SIHP _ Significance Category Recommended Treatment

Site No. A X B C FDC NFW PID PAI
14757 - + - - - + - -
14760 - + - - - + - -
14761 - + - - - + - -
14763 - + - - - + - -
14764 - * - - - + - -
14771 - + - - - + - -
14773 - + - - - + - -
14776 - + - - - + - -
14781 - + - - - + - -
14782 - + - - - + - -

General Significance Calegories:

A = Important for information content, further data collection necessary
(PHRI=research value);

X = Important for information content, no further data collection necessary
(PHRI~research value, SHPO=not significant);

B = Excellent example of site type at local, region, island, state, of national level
(PHRI~interpretive value); and

C = Culturally significant (PHRI=cultural value).

Recommended General Treatments:
FDC = Further data collection necessary (detailed recording, surface collections,
and limited excavations, and possibly subsequent data recovery/mitigation
excavations); :
NFW = No further work of any kind necessary, sufficient data collected
archaeological clearance recommended, no preservation potential;
PID = Preservation with some level of interpretive development recommended
(including appropriate related data recovery work);
PA] = Preservation “as is", with no further work (and possible inclusion into landscaping),
or possibly minimal furthur data collection necessary,

* Provisional assessment: definite assessment pending further data collection
(i.c., testing features for presence/absence of skeletal remains).

# State Inventory of Historie Places (SIHP) numbers. SIHP numbers are five- digit numbers
prefixed by 50-10-19 (50=State of Hawaii; 10=Island of Hawaii; 19=USGS 7.5 series quad
map {“Kiholo, Hawaii™]).




897-030691

CONCLUSION

Table 8. (cont.)

Significance Category
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Table 8. (cont.)
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organization. Interpretive value refers to the potentia] of
archaeological resources for public educationand recreation.
Cultural value refers to the potential of archaeclogical
resourc&ctoprscrvcandpromotecultumlandethnicidentity
and values. CRM assessments for individual sites are
presented in Table 2.

Prior to further work in the project area, as an important
initial step, it is recommended that all identified sites be
accurately located and plotted, by professionat surveyors
and with the aid of an archaeologist, on an appropriate scale
topographic map of the project area. This locationai plotting
would greatly aid development plannin g by allowing further
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archacological work determinations (further data collection,
data recovery and/or preservation) to be more accurately
considered on a site-by-site basis,

The assessments and recommendations presented here
have been based on the findings of 100% variable-intensity
inventory survey. There is always the possibility, however
remote, that potentially significant, unidentified surface and
subsurface cultural remains could be encountered in the
courseof furtherarchaeological investigations orsubsequent
development activities. In such situations, archaeological
consultation should be sought immediately.
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APPENDIX A -

SITE DESCRIPTIONS

SITE NO.: State: 14757 PHRI: 1
SITE TYPE: Complex (2 Features)
TOPOGRAPHY: West base of northwest slope.
VEGETATION: Christmas berry, silver oak, lantana, and
fountain grass.

CONDITION: Poor to good

INTEGRITY: Unaitered

PROBABLE AGE: Historic or recent

FUNCTIONAL INTERPRETATION: Indeterminate/
possible habitation/agriculture

DESCRIPTION: The complex is consists of a platform

.with wall (Feature A), and a box C-shape (Feature B). The

overll dimensions for this siteare ¢. 11.0m (N-S) by 8.5 m

(E-W).

FEATURE A: Platform with wall

FUNCTION: Indeterminate/possible habitation
DIMENSIONS: 5.50 m (NE-SW) by 5.30 m (NW-SE) by
1.60 m high

DESCRIPTION: The structure is consists of = roughly
rectangular raised platform with an added L-shaped, faced

.wallisection. The platform is constructed in two steps with

small stacked aa boulders and large cobbles. -

The northwest lower step is e. 5.5 m (northeast to
southwest) by 1.8 m by 0.60 m with the northwest side and
both ends roughly faced. The upper step is roughly square
and measured c. 4.35 m (northeast to southwest) by 3.50 m
by 0.90 m above the surface and c. 0. 65 m above the lower
step. All sides are crudely faced and surfaces of both steps
are roughly level and irregular.

At the northeast side of the platform, the abutting
L-shaped wall begins at the point of the lower and upper
steps. It runs northeast for c. 4.50 m then tumns at ¢. 90° to
the southeast and runs for ¢. 6.5 m. The height varies from
c. 0.45 m to 1.60 m. The average width is ¢, 0.80 m. The
wall is bifaced with the most intact section being the
northeast wall with four-six courses high.

A few naturally occurring boulders are incorporated in
the northeast section. The ground surface within the sections
is littered with wall collapse, mainly from the northwest
wall, and very irregular. One ferrous sheet metal piece was
noted in outside north comer of the wall. It appeared to be
a short stove pipe section.

FEATURE B: C-shape

FUNCTION: Agriculture

DIMENSIONS: 4.00 (NE-SW) m by 2.50 m (NW-SE) by
0.85 m high

DESCRIPTION: The box C-shapeis consistsof three walls
that open on the southeast side. Itis constructed with basalt
cobbles five to six courses high with wall thickness of one
to two cobbles. The ground level stones are between
¢.0.20 m00.30m. Thesize gets smaller as the courses rise.

SITE NO.: State: 14758 PHRI: 2
SITE TYPE: Enclosure

TOPOGRAPHY: Prehistoric 2a flow and light slope to
south west.

VEGETATION: Christmas-berry, silver cak, lantana, and
fountain grass.

CONDITION: Fair with much collapse

INTEGRITY: Unaltered

PROBABLE AGE: Prehistoric/possible historie

FUNCTIONAL INTERPRETATION: Habitation/
possible burial

DIMENSIONS: 10.00 m (N-S) by 9.00 m (E-W) by
0.90 m high

DESCRIPTION: This enclosure is roughly square. Itis
constructed with stacked aa basalt cobbles with a few small
boulders. The walls run basically in a north-south and east-
west (mag.} direction. : :

The walls vary in width from ¢. 1.80 m to 2.10 m, with
average internal heights of ¢.0.50. The external heights vary
from ¢, 0.60 m to 1.20 m. The walls are rounded in cross-
section and may have been crudely faced in some sections.

There is an internal linear mound running east-west
abutting the east wall. The construction is the same as the
wall. Thedimensionise¢. 2.65 mby 1.70m by 0.75 m. There
is also a low internal rubble mound in the southwest quad.
This mound is oval, long axis north to south and measured
c. 2.40 m by 2.10 m by 0.25 m. The internal surface is
roughly level and irregular,

There is what appears to be a bulldozer cut northwest of
the structure and running for about 40 m. The cut is
approximately 3.0 m wide with pushed sides an average of
0.40 m high. It could not be determined if this is associated
with the structure.

PHRI: 3

SITE NO.: State: 1475%

SITE TYPE: Complex (2 Features)
TOPOGRAPHY: Mostly flat bench with gentle slope to
northwest and west. Good views of Pacifie in distance and
Puhua Pele to southwest.

VEGETATION: Silver cak, lantana, and fountain grass.
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CONDITION: Poor to good

INTEGRITY: Feature A: probably unaltered; Feature B:
altered by catile,

PROBABLE AGE: Prehistoricfhistoric
FUNCTIONAL INTERPRETATION: Habitation
DESCRIPTION: The complex is consists of one lava tube
cave (Feature A) and one square enclosure (Feature B). The
overall dimensions are c. 26.0 m (N-S) by 20.0 m (E-W).

FEATURE A: Lava tube cave

FUNCTION: Temporary habitation

DIMENSIONS: 12.00 m by 3.70 m by 2.00m
DESCRIPTION: The lava tube cave is contained within o
mostly square enclosure (Feature B). The cave is found
along the southern edge of Feature B. The cave goes in
¢, 6.0 m at 100°, then turns to 105° and travels c. 7.0 mtothe
end. The entrance and the back of the cave are filled with
boulders. The area between has few boulders with midden
and soil deposits.

Rocks probably removed from the center portion of the
lava tube cave and placed either in the back or taken outside.
The southem side of the entrance has been walled off with
a faced wall about four courses high of natural basalt
boulders. This low wall is also faced on the exterior and
measured c. 2.60 m long by 0.80 m wide 0.70 m high
{continuing on as the south wall of Feature B to the east).
Possibly some rocks are also placed at the western edge of
the entrance to serve as aceess.

FEATURE B: Enclosure

FUNCTION: Habitationfagricultural

DIMENSIONS: 26.00 m by 20.00 m by 0.50 m
DESCRIPTION: The enclosure is constructed with four
walls and the orientation is north-south orientation. It is
constructed with walls that are either bifacially core-filled or
rubble wall (core-filled or piled). There is a small opening
along the west wall. Feature A islocatedalong the south wall
of this feature. Construction methods vary around the
square. The common biface core-filled walls are stacked
one-three courses high.

APPENDIX A

A-2

DESCRIPTION: The complex is consists of one terrace
(Feature A), anda wall (Feature B). The overall dimensions
for the site are ¢. 21.20 m (E-W) by 10.00 m (N-5).

FEATURE A: Terrace

FUNCTION: Possible agriculture

DIMENSIONS: 21.20 m by 10.00 m by 0.85 m (approx.)
DESCRIPTION: The terrace is oriented on a south-facing
gentle slope. The terrace is constructed with aa basalt. The
southern end is c. 0.70 m high. There is an extension built
off of the southwest comer with some type of cupboard or
well contained within,

The floor of this terrace is roughly basin shaped with
pieces of aa. The rubble walls are stacked on three sides, the
east, the south, and the eastern end of extension. These three
walls possess good perpendicular comers and are somewhat
faced on the outside. There is an extension built off the
southwest cormner with a cupboard or well contained within.

FEATURE B: Wall

FUNCTION: Possible prehistoric agriculture
DIMENSIONS: 17.00 m (E-W) by 2.00 m (N-S) by
0.70 m high

DESCRIPTION: The stacked rubble wall is constructed
with natural aa basalt. The north side is possibly faced and
the south side is collapsed. The central portion appears to be
core-filled, The westem section forms the northern limits of
Feature A. The south side joins the northeast comner of
Fearure A. It looks like stones were procured from either
side of the wall and stacked or piled in the center, The wall
is not straight. Rather it travels east and then curves slightly
to the northeast.

SITE NO.: State: 14761 PHRI: 5
SITE TYPE: Complex (2 Features)
TOPOGRAPHY: Prehistoric aa flow, slight westerly
slope.

VEGETATION: Lama, silver vak, fountain grass, and
lantana.

CONDITION: Fair to good

' ‘ INTEGRITY: Unaltered

SITE NO.: State: 14760 (Figure A-1) PHRI: 4 PROBABLE AGE: Recent/possibly historic
[ SITE TYPE: Complex (2 Features) FUNCTIONAL INTERPRETATION: Agriculture
TOPOGRAPHY: Gently rolling aa flows going downslope DESCRIPTION: The complex is consists of one wall
to the north and northwest. (Feature A), andaterrace (Feature B). Theoverall dimensions
VEGETATION: Christmas berry, silver oak, lantana, for the site are ¢. 21.0 m (SSW to NNE) by 11.5 m (NNW
lama, kukui, and air plant to SSE) by 0.88 m high.
CONDITION: Fair
INTEGRITY: Unaltered
PROBABLE AGE: Prehistoric/historic
FUNCTIONAL INTERPRETATION: Agriculture

e

1

FEATURE A: Wall
FUNCTION: Agriculture
DIMENSIONS: 21.00 m by 2.60 m by 0.88 m (approx.)
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DESCRIPTION: Feature A is a bifacial core-filled wall
running c. 40-220° There is a bearing of c. 355° to Puu
Nahaha and 120-300° to Feature B.

“The wall is constructed with basalt bouldersstacked two
1o four courses high, with some core-filling of small stones.
Most cobbles average c. 0.20 m by 0.30 m, and the small
boulders are ¢. 0.40 m by 0.50 m. Some arcasare still faced,
Collapsing has occurred in spots throughout.

This feature is unaltered except for a wooden pole
(stick) . 2.5 m Chigh) by 0.10m in diameterstanding upright
along the southwest side of the wall,

FEATURE B: Temace

FUNCTION: Agriculture

DIMENSIONS: 2.20 m (N-S)by 4.75m {(E-W)by 0.70m
high

DESCRIPTION: The structure is roughly triangular. Jtis
oriented on a slight westerly slope with the retaining edge
facing northwest,

The terrace is constructed with small aa boulders as a
faced retaining wall running e. 80-200° The facing is nearly
vertical and stacked two to four courses high, with a
measurement ranging from c. 0.50 m to 0.70 m in height.
The wall is back-filled to the natural slope with small aa
boulders and cobbles. The surface is sloping lightly to the
west and is irregular. The back-fill appears to be part of the
wall constructed against the natural slope as opposed to
building a second face.

SITE NO.: State: 14762 PHRI: &6
SITE TYPE: Complex (6 Features)
TOPOGRAPHY: Pahochoe flow with mild undulations.
VEGETATION: Silver oak, lama trees, fountain gtass,
and lantana.

CONDITION: Fair to good

INTEGRITY: Unaltered

PROBABLE AGE: Prchistoric

FUNCTIONAL INTERPRETATION: Transportation/
habitationfmarkers.

DESCRIPTION: The complex is consists of four cairns
(Feature A, B, E, and F), one lavatubecave (Feature C),and
a kerbstone trail (Feature D). All features are near Trail
#1319 and are probably associated.

FEATURE A: Caimn

FUNCTION: Marker

DIMENSIONS: 1.05m by 0.90mby0.85m
DESCRIPTION: Thecaimis built on a flat basalt boulder.
It is constructed with basalt cobbles stacked three-four
courses high. The average size of basalt cobble isc. 0.15m

by 0.30 m.

FEATURE B: Caim

FUNCTION: Marker

DIMENSIONS: 0.54 m by 0.45 m by 037m
DESCRIPTION: The caim is oriented on a terrain with
fountain grass, silver oak, and lama trees in the area. Itis
constructed of basalt cobbles stacked three coufses high.
The average size of cobbles is ¢. 0.25 m by 0.15 m.

FEATURE C: Lava tube cave
FUNCTION: Temporary habitation
DIMENSIONS: 19.25 m by 750mby 0.77 m (approx.)
DESCRIPTION: The lava tube cave is a small tube with
collapsed opening facing 305°. The collapsed section in
front of the opening is c. 4.0 m (long) by 3.0 m (wide).
Within the entrance, the tube opens to a wid® chamber
¢. 9.0 m by 7.0m by 0.77 m. Beyond this chamber, ¢ 145°
from the entrance, is a secondary tube section with a bottle
neck entrance that opens up to another chamber, that is
c. 11.0m (wide) by 0.50m (high). This chambernatrowsand
runs c. 13.00 m at 125° to a small skylight neat the trail,
There is also a narrow section of this chamber which runs for
¢.7.0min length by 0.30 m in height at 320°at the northeast
side. No entry is possible at the northwest end.

FEATURE D: Trail

FUNCTION: Transportation

DIMENSIONS: 59.00 m by 3.50 m by 0.65 m
DESCRIPTION: This kerbstone trail is a short section of
Site 14762.

This section is running at ¢, 0-180°. The kerbstone trail
is oriented on a slight north to northwest slope on west side
with fountain grass, silver oak, lama, and lantang inthe area.

This kerb stone trail is constructed with pahoehoe slabs
and small to medium sized boulders that are placed and
stacked along the trail edges. Many of theslabs and boulders
have been placed upright or stood on edge. A short area of
this section will be mapped as a sample as there are many
sections along the length of the known trail which have
similar kerbstones. Some of the stoncs may have been
cleared from the trail during construction and some may be
from the surrounding area.

FEATURE E: Caim

FUNCTION: Marker

DIMENSIONS: 2.00m (N-S) by 2.20m (E-W) by 1.30m
DESCRIPTION: This cairnis fairly largeand builtonaflat
pahochoe surface. Itis constructed of pahochoe cobbles and
slabs and is a maximum of six to seven courses high.
Average slab size is approximately 0.40 m by 0.40m. Itwas
built alongside of the #1319 trail and probably served as a
trail marker in historic times.
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FEATURE F: Caim
FUNCTION: Marker
DIMENSIONS: 195mby 1.50mby 110 m
DESCRIPTION: This caim is fairly substantial and well-
constructed of mostly pahochoe slabs with some pahochoe
cobbles, medium and large size. The slab’s average size is
¢. 0.40 m by 0.40 m. The stones are stacked three to six
courses high. Most of the slabs are lying flat. The caim is
near vertical on the northeast and south sides. Itisoval, with
the long axis running east west. The caim is c, 3,0 m below
the crest of the rise to the south c. 25. m.

There are two noted pieces of historic green bottle glass
on the caim,

SITE NO.: State: 14763 PHRI: 7
SITE TYPE: Complex (2 Features)
TOPOGRAPHY: Upland pahoehoe lava flows undercut
by cracks and lava tube cave systems.

VEGETATION: Christmas-berry, kukui,silveroak, lantana,
and fountain grass, :
CONDITION: Good

INTEGRITY: Unaltered

PROBABLE AGE: Prehistoric

FUNCTIONAL INTERPRETATION: Temporary
habitation

DESCRIPTION: The complex is consists of a clear area
(Feature A), and a hearth (Feature B).

FEATURE A: Clear area

FUNCTION: Temporary habitation

DIMENSIONS: 7.00 m by 2.50 m by 0.00 m
DESCRIPTION: Thisisa clear flatarea. The stonesin the
area are ¢. 0.30 m, or less, in size. ‘The clear area is located
along the south of a wall ¢. 5.0 m from a skylight to the west.

FEATURE B: Hearth

FUNCTION: Temporary habitation

DIMENSIONS: 1.20 m by 0.40 m by <0.0l m
DESCRIPTION: The hearth consists of ash and charcoal
and measures less than ¢. 0.50 m square. Itis located along
a south wall ¢. 5.0 m from a skylight to the west. The
remaining ashes are c. 0,01 m or less with charcoal flecks
mixed in.

SITE NO.: State: 14764 PHRI: 8
SITE TYPE: Terrace

TOPOGRAPHY: Lava tube located in area of undulating
pahoehoe lava flows

VEGETATION: Fountain grass and lantana on the floor of
the skylight.

CONDITION: Fairto good

APPENDIX A

A-5
INTEGRITY: Unaltered
PROBABLE AGE: Indeterminate
FUNCTIONAL INTERPRETATION: Temporary

habitation

DIMENSIONS: 2.75 m by 2.00 m by 0.30 m
DESCRIPTION: The temrace is situated along the south
wall of the cave and c. 10.0 m off the drip line. The terrace
is constructed with several placed pahoehoe slabs situated
and roughly leveled. There is a historic trash (electrical tape
and clear plastic wrappers) within c. 5.00 m of the vicinity
that may not be associated with the terrace. ;

SITE NO.: State: 14765 PHRI: 9
SITE TYPE: Complex (4 Features)
TOPOGRAPHY: North trending, gently sloping, upland
lava flows,

VEGETATION: Silver oak, lantana, and fountain grass.
CONDITION: Good

INTEGRITY: Unaltered

PROBABLE AGE: Prehistoric or historic
FUNCTIONAL INTERPRETATION:
habitation

DESCRIPTION: The complex consists of three terraces
(Feature A, B, and C), and a modified outcrop (Feature D).
The series of features is located in a lava tube cave that
separates into three branches that were labeled Caves A, B,
and C.

Temporary

FEATURE A: Tetrace

FUNCTION: Possible habitation

DIMENSIONS: 3.80 m by 2.70 m by 0.40 m
DESCRIPTION: The termace is collapsed downslope. Itis
constructed with large natural basalt (aa) pieces. Itmay have
been similar in construction to Feature B. Itis located onthe
left side of the center tunnel of a large tube cave. Method of
construction is impossible to determine due to collapse.

FEATURE B: Terrace

FUNCTION: Possible temporary habitation
DIMENSIONS: 2.60mby 1.80mby 1.10m
DESCRIPTION: This feature is a level terrace that is
placed on the side of a low bulge separating Caves Band C,
It is located c. 5.0 m north of Feature A.

The terrace is constructed with small and large natural
2a lava pieces. It is roughly faced along the eastern side. The
pieces are stacked a maximum of four courses high with a
large (c. 1.0 m by 1.0 m) flat stone and many pieces of small
rubble to make the top fiat.

FEATURE C: Terrace
FUNCTION: Possible temporary habitation
DIMENSIONS: 2.20m by 1.50 m by 0.50 m
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DDVENSIONS: 2.00 m (N-S) by 1.50 m (E-W) by 0.35m
high

DESCRIPTION: This structure consists of large, stacked
pahoehoe cobbles on the top of a low pahochoe bubble,
There are more than 25 stones used, but collapsing has left
only one to two courses high to a maximum height of
c. 0.35 m and an irregularly shaped pile of rubble. This
structure and Feature A appearto be related. Thereis a small
broken section of the rubble immediately to the north, but it
is not large enough to supply the caim cobbles. Feature A
is ¢. 15.0 m to the southwest at (219°). This caimn complex
perhaps served as a marker to Site 14774, a cave site
c. 40.0 m northeast.

SITE NO.: State: 14774 PHRI: 18
SITE TYPE: Complex {2 Features)
TOPOGRAPHY: Lava tube within a sunken area, in
rolling grassland

VEGETATION: Fountzin grass

CONDITION: Fair .

INTEGRITY: Goats may have disturbed midden deposit
PROBABLE AGE: Indeterminate

FUNCTIONAL INTERPRETATION: Temporary
habitation

DESCRIPTION: The complex consists of a cave
(Feature A) and an alignment (Feature B). The overall
dimensions are e, 41.0 m (NW-SE)} by 4.00 m (NE-SW). A
minimal modification near the cave mouth is composed of
a rock alignment (Feature B).

FEATURE A: Cave

FUNCTION: Temporary habitation

DIMENSIONS: 45.00 m (NW-SE) by 4.00m (NE-SW) by
2.40 m (approximately)

DESCRIPTION: The cave is a lava tube cave. There are
cultural deposits near the mouth of the cave which include
Thaidadae shell, Cypraea shell, Echinometra (sea urchin),
and goat mandible. This lava tube cave is located in a low,
sunken area c. 40.0 m northwest of Site 897-17.

FEATURE B: Alignment

FUNCTION: Temporary habitation

DIMENSIONS: 2.40 m (NE-SW) by 1.70 m (NW-SE)
(cleared portion)

DESCRIPTION: The alignment defines a cleared area.
The alignment may be a result of merely pushing rocks aside
to form a cleared area. Marine shell concentrated outside of
featurs on southwest side, and mixed in with rubble on the
northside. This feature appears to be an informal, minimally
modified clearing that may have served as an eating area,
based on discarded shell around the perimeter. Thereareno
vegetation, though fountain grass partially obscured the
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entrance of the cave. The alignment is located within the
cave (Feature A), near the mouth.

SITE NO.: State: 14775 PHRI: 19
SITE TYPE: Lava tube cave

TOPOGRAPHY: Rolling plains mauka of Puu Mau. Several
mauka-makai lava tube systems undercut the area,
VEGETATION: Fountain grass, and very sparse indigo.
CONDITION: Good to excellent

INTEGRITY: Possibly altered by goat activity.
PROBABLE AGE: Possible prehistoric
FUNCTIONAL INTERPRETATION: Temporary
habitation

DIMENSIONS: 4.00 m (N-3) by 10,00 m (E-W) by 0.00m
DESCRIPTION: Thereare noobserved constructed features
within the cave, On the south wall of the cave are twostones
that are placed in a small side mbe. This could have
performed some type of water catchment function or like.
The next cave, mauka (across the sink) is Cave #599 (makai).
There is a very light scatter of Cypraea (cowry), Patella
(‘opihi), and an unknown shell on the lava about the sink.
Most appears confined to the southwest portion of the sink
rim.

SITE NO.: State: 14776 PHRI: 20
SITE TYPE: C-shape

TOPOGRAPHY: Gently sloping north-trending lava plains
undercut by lava tubes.

VEGETATION: Fountain grass, sparse indigo
CONDITION: Fair

INTEGRITY: Unaltered

PROBABLE AGE: Unknown

FUNCTIONAL INTERPRETATION: Temporary
habitation

DIMENSIONS: 3.20 m {N-5) by 2.72 m (1E-W) by 0.46
m high

DESCRIPTION: The rough C-shape consists of the main
body which is constructed in a slot in the lava with two
“arms™ built out. ‘The arms consist of one or two courses of
pahoehoe lava slabs loosely stacked atop one another. There
is a possible rough pahochoe excavation located ¢. 6.0 m
away, at 110° The possible C-shape structure is located ¢.
3.5 m (at 143°) from the mouth of cave #596 (makai).

SITE NO.: State: 14777 PHRI: 21
SITE TYPE: Complex (4 Features)

TOPOGRAPHY: Undulating aaand pahoehoelava
flows undercut by lava tube systems. Puu Mau to the south
within ¢. 100.0 m.

VEGETATION: Fountain grass and lantana
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CONDITION: Fair

INTEGRITY: Feature A and C, unaltered, Feature B and
I» altered

PROBABLE AGE: Prehistoric

FUNCTIONAL INTERPRETATION: Habitation
DESCRIPTION: The complex consists of a mound
(Feature A), an L-shape (Feature B),an upright slab (Feature
C), and a cupboard (Feature D). The overall dimension for
the site isc. 20.0m by 7.0 m by 1.73 m.

FEATURE A: Mound

FUNCTION: Habitation

DIMENSIONS: 1.30 m by 1.30 m by 0.90 m (approx.)
DESCRIPTION: Thestonesupportmodification islocated
. at the south side of drip line of cave #513. Itis constructed
with basalt boulders and small sfabs and stacked five-six
courses high. Kukui nut, waterwom pebble, opihi, and ipu
gourd are found in this vicinity.

FEATURE B: L-shape _
FUNCTION: Habitation/possible storage
DIMENSIONS: 2.50 m by 1.50 m by 0.87 m
DESCRIPTION: The L-shape enclosure is oriented on
northwest edge under overhang of #512/513 sink. The walls
may be falling in as evidenced by random stones on interior
floor. ‘The feature is constructed with basalt slabs of
pahoehoe stacked three-four courses high and placed along
the edge of drip line and blocked off on the west side. There
-are Echinoidea and goot bones near this feature.

FEATURE C: Upright

FUNCTION: Habitation

DIMENSIONS: 1.50 m by 0.90 m by 1.00 m (2pprox.)
DESCRIPTION: The feature is constructed of placed
upright basalt slabs. They are positioned at the edge of the
drip line. Feature C is oriented between Feature B and D.

FEATURE D: Cupboard

FUNCTION: Storage

DIMENSIONS: 1.10 m by 0.60 mby 0.47 m
DESCRIPTION: The cupboard is located west of Feature
B and C. It is constructed in a natural lava blister on the
south. Pahochoe fragments are stacked one-two courses
high to form a cupboard in-between There are ipu gourd
fragments, Echinoidea, and goat bone in this vicinity.

SITE NO.: State: 14778 (Figure A-5} PHRI: 22
SITE TYPE: Complex (5 Features)
TOPOGRAPHY: Gentle north-trending lava plains
undercut by lava tube caves.

VEGETATION:Fountain grass (dense) with occasional

indigo and hala-pepe.
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CONDITION: Good

INTEGRITY: Unaltered

PROBABLE AGE: Prchistoric

FUNCTIONAL INTERPRETATION: Habitation
DESCRIPTION: The complex consists of a cupboard

. (Feature A), a stone alignment (Feature B), two walls

(Feature C and D), and a rubble pile (Feature E).

FEATURE A: Cupboard

FUNCTION: Storage

DIMENSIONS: 1.30 mby 1.J0mby 0.55m
DESCRIPTION: The cupboardisa lava blister thatopened
to the front and has basalt slabs placed along the face to form
a cupboard. Ttis constructed in a natural lava blister that had
a single course of stones placed across its opening.

FEATURE B: Alignment

FUNCTION: Habitation

DIMENSIONS: 4.20 m by 3.80 m by 0.57 m (approx.)
DESCRIPTION: The stone alignment is constructed with
large basalt boulder and is faced. It is oriented c. 40-220°,

- then tumns ¢. 310° following the drip line. The stones thatare

located at ¢. 310° are one third to half size of the big basalr.
Walls are both c. 1.0 m in from the drip line. Stones are
stacked one to two courses high and c. 2.0 m before running
into the tube. The walt has small cobbles placed behind them
to the wall. The cobbles are the same type as those from the
cave floor found in Feature E. Possibly, the 310° portion of .

. the feature represents a later modification. A small amount

of ‘opihi shell was located between this alignment and the
drip line.

FEATURE C: Wall

FUNCTION: Possible animal husbandry
DIMENSIONS: 4.50 m by 2.90 m by 1.80 m (approx.)
DESCRIPTION: The stone wall is running across a lava
tube sink. It is located just northeast of Puu Mau, southeast
of Feature D, and northwest of Feature B. The stone wall is
stacked four to five courses high with basalt small boulders
and some core filling.

FEATURE D: Wall

FUNCTION: Possible animal husbandry
DIMENSIONS: 3,80 m by 1.50 m by 1.40 m (approx.)
DESCRIPTION: The stone wall is running across a lava
tube sink. It is oriented on a terrain of dry grass and small
lantana. The land is sloping gently to the west. The stone
wall is constructed with basait small boulders, stacked four
to five courses high, with some core filling evident.

FEATURE E: Mound
FUNCTION: Indeterminate/habitation
DIMENSIONS: 2.00mby L30mby 0.30m
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DESCRIPTION: The rubble pile is located on southwest
wall of cave. The rubble pile is constructed with cleared
rubble from cave floor and could be the result of cave floor
clearing. There are some kukuinutand “opihi remains found
in the area on the cave floor.

SITE NO.: State: 14779 PHRI: 23
SITE TYPE: Complex (3 Features)

TOPOGRAPHY: Land sloping gently to the west.
VEGETATION: Dense fountain grass, and sparse indigo
CONDITION: Goeod

INTEGRITY: Partially altered

PROBABLE AGE: Prehistoric

FUNCTIONAL INTERPRETATION: Habitation
DESCRIPTION: The complex consists of two stone walls

(Feature A and B) and a stone alignment (Feature C)

FEATURE A: Wall
FUNCTION: Boundary

DIMENSIONS: 1.50 m by 0.50 m by 0.90 m
DESCRIPTION: The stone wall is running c. 50-230°
blocking off the northwest end of the tube. It is constructed

of brok¢n pahochoe lava stacked five to six courses high to -

block thie tube. This stone wall is found c. 30.0 m north of
Puu Mau in Cave #521 and to the left inside of the cave.

FEATURE B: Wall
FUNCTION: Indeterminate

DIMENSIONS: 2.60 m by 1.00 m by 0.50 m

DESCRIPTION: The stone wall is constructed utilizing
small boulders and cobbles one to three courses high running
generally east to west. It is oriented c. 30.0 m of Pun Mau
and to the right as entering.the cave. ‘Opihi, Nerila,
Echinoidea,and Kukui fragments were found throughout the

cave flgor.

FEATURE C: Alignment

FUNCTION: Marker

DIMENSIONS: 3.00 m by 1.60 m by 0.00 m (approx.)
DESCRIPTION: The stone alignment is oriented at the
edge of the drip line of the cave entrance. It is constructed
with basalt small slabs and fist-sized cobbles, which are
placed and stacked one-two courses high.

SITE NO.: State: 14780 PHRI: 24

SITE TYPE: Lava tube cave

TOPOGRAPHY: Generally level with some slight hills
and depressions.

VEGETATION: Densc fountain grass and sparse indigo
CONDITION: Good )
INTEGRITY: Unaltered

g e T
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PROBABLE AGE: Prehistoric

FUNCTIONAL INTERPRETATION: Temporary
habitation

DIMENSIONS: 25.00 m (N-S) by 850 m (E-W) by
2.80 m (approx.)

DESCRIPTION: This lava tube cave runs at c. 350°, It
consists of four terraces and a midden scatter. The first
terrace is oriented on the west wall. It measures ¢. 4.0 m by
2.0 m. It is constructed with pahochoe slabs and stacked
three to four courses high. The second terrace is oriented on
the east wall. The floor of this terrace is cleared. The second
terrace is ¢. 1.0 m by 1.5 m by 0.73 m. It is stacked three-
four courses high. The tube heads deeper into the cave. The
third terrace is found in the middle of the lava tube cave
where the tube gets narrow. It ran the width of the tube cave.
The third terrace is c. 4.0 m by 2.0m. This terrace is
c. 9.0 m in from the center of the drip line and is paved with
pahochoe slabs, The fourth terrace is oriented further in the
lava wube cave at ¢. 2.5 m from the third terrace. It continues
and ends in an area of roof-fall. A clearing mound separates
the third and fourth terrace. A midden scatter of Cypraea
sp., Nerita sp., and kukuiis located ¢, 3.0 m in from the center
of drip line, north-northeast of the first terrace, and west of
the second terrace.

SITE NO.: State: 14781 PHRI: 25
SITE TYPE: Lava tube cave

TOPOGRAPHY: Generally flat

VEGETATION: Dense fountain grass and very sparse
indigo

CONDITION: Fair

INTEGRITY: Altered by goat activity - dung everywhere
PROBABLE AGE: Prehistoric
FUNCTIONAL INTERPRETATION:
habitation

DIMENSIONS: 2 m (N-S) by 8 m (E-W)
DESCRIPTION: The lava tube cave is not modified. A
thin midden scatter is present in the cave. Marine shells
present include Echinoidea, Nerita, and Cyprea, along with
Kukui,

Temporary

SITE NO.: State: 14782 PHRI: 26
SITE TYPE: Lava tube cave

TOPOGRAPHY: Prchistoric pashochoe flow, slight
northwest slope.

VEGETATION: Dense fountain grass

CONDITION: Fair

INTEGRITY: Unaltered

PROBABLE AGE: Prehistoric

FUNCTIONAL INTERPRETATION: Temporary

habitation
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DIMENSIONS: 30.00 m (NW-SE) by 20.00 m (NE-SW)
by 2.90 m

DESCRIPTION: Thisisalow cave withan entrance facing
southeast to a small collapsed sink. The entrance islow and
wide ¢. 2.00 m by 1.0 m, which drops to a chamber
c.5.25m (N-S) by 5.0m (E-W). Thereisa fairly level floor
area of c. 5.0 m (E-W) by 2.10 m (N-S). Some small rubble
is scattered on the floor and it may have been cleared atone
time. One water-worn basait pebble and a light scatter of
marine shell midden were noted in the central portion of the
floor. The tube continues c. 30.0 m at 360°. A site tag is
located at the east end of cave. '

PHRI: 27
SITE TYPE: Trail

TOPOGRAPHY: Gently north - sloping pahoehoe and a2
lava plains undercut by numerous maukafmakai lave tube
caves.

VEGETATION: Fountain grass and very sparse indigo
CONDITION: Good

INTEGRITY: Unaltered except for some possible
movements of stones.

PROBABLE AGE: Unknown

FUNCTIONAL INTERPRETATION: Transportation
DIMENSIONS: 28.00 m (NE-SW) by 3.50 m (NW-SE)
DESCRIPTION: This portion of unknown (unrecorded)
trail passes across anaa lava flow by means of about 20slabs
of pahoehoe laying atop the aa in a rough alignment.

SITE NO.: State: 14784 PHRI: 28
SITE TYPE: Lava tube cave

TOPOGRAPHY: Gentle north-sloping pahochoe and aa
lava flows with surface and subterranean Java tube sinksand

caves, .

.VEGETATION:. Fountain grass and sparse indigo

CONDITION: Good

INTEGRITY: Unaltered

PROBABLE AGE: Indeterminate/possible prehistoric
FUNCTIONAL INTERPRETATION: Temporary
habitation

DIMENSIONS: 11.80 m (N-S) by 9.00 m (E-W) by
1.37 m (approx.)

DESCRIPTION: There is a cleared area ¢. 5.0 m by 4.0 m
across in which rocks are removed. Also a step is built of
large pahoehoe slabs down through the skylight entrance.
There is a grouping of three small basalts that may have
(atong with a calabash) served as water catchment.

SITE NO.: State: 14785 PHRI: 29

SITE TYPE: Terrace
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TOPOGRAPHY: Gently sloping aa and pahoehoe lava
plains marked by aa pilesand flows and underlain by several
maukajmakai lava tube systems and sinkholes.
VEGETATION: Sparse fountain grass, withthe surrounding
area having medium thick fountain grass and sparse lama.
CONDITION: Fair

INTEGRITY: Unaltered

PROBABLE AGE: Unknown

FUNCTIONAL INTERPRETATION: Temporary
habitation

DIDVMENSIONS: 5.00 m (NW-SE) by 3.00 m (NE-SW) by
0.83 m (approx.) -
DESCRIPTION: The side walls of the enclosure/terrace
are in a lava chute which lies c. 86 m inside of the drip line
of the lava tube cave. The floor has been cleared and it is
covered by golf ball sized and smaller pieces of rounded aa
lava. A low wall (two-three courses high) has been placed
between the chute walls for both retaining and enclosure
purposes on the northwest. The upslope (SSE) wall is less
formal and appears to be a jumble of roof fall. A large
upright is present between two large boulders e. 2.7m(110°)
to the southeast and may be associated. The terrace located
deep within the cave may have served as a burial terrace.

SITE NO.: State: 14786 (Figure A-6)  PHRI: 30
SITE TYPE: Complex (13 Features)
TOPOGRAPHY: Rolling pahochoe and aa lava fields at
times undercut by maukafmakai cave tubes.
VEGETATION: Fountain grass and indigo.
CONDITION: Good

INTEGRITY: Unaltered

PROBABLE AGE: Prehistoric

FUNCTIONAL INTERPRETATION: Habitation
DESCRIPTION: The complex consists of six enclosures
(Features A-C, H, 1, and M), three C-shapes (Features D-F),
a level area (Feature G), two caims (Features J and K), and
apetroglyph panel (Feature L). The approximate dimensions
for the site are c. 200.0 m (NW-SE)) by 100.0 m (NE-SW).

FEATURE A: Enclosure

FUNCTION: Habitation

DDMENSIONS: 4.00 m by 3.50 m by 0.55 m (approx.)
DESCRIPTION: The enclosure is oriented east of
Feature B. This feature is constructed with slab pahochoe
some of which are turned upright. Walls are stacked on
bedrock. North and south walls are the most intact and they
are stacked two-three courses high. This feature is located
on rolling grasslands with fountain grass.

FEATURE B: Enclosure
FUNCTION: Habitation
DRVENSIONS: 6.50 m by 6.10 m by 0.65 m (approx.)
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DESCRIPTION: This D-shape enclosure is adjacent to
Feature C and west of Feature A, It is located in a rolling
region covered with fountain grass. It is constructed with
slab pahoehoe and stacked up to four courses high and faced
on the west side. )

FEATURE C: Enclosure

FUNCTION: Habitation

DIMENSIONS: 8.00 m by 4.20 m by 0.58 m (approx.)
DESCRIPTION: This is a roughly rectangular enclosure.
The east wall of this enclosure is the highest and most
massive, though it has eroded to grade. The enclosure is
stacked up to three courses high with slab pahoehoe.

FEATURE D: C-shape

FUNCTION: Habitation

DIMENSIONS: 3.90 m by 3.10 m by 0.35 m (approx.)
DESCRIFPTION: The C-shape structure is oriented north
of Feature C, west of Feature B, and directly east of Feature
E onarolling grasslands with fountain grassinthe area. The
feature is constructed with pahoehoe slabs, The walls have
fallentograde. The opening appears to be on the north side.
The south wall is stacked on a low bedrock outerop.

FEATURE E: C-shape

FUNCTION: Habitation

DIMENSIONS: 4.30 m by 3.00 m by 0.63 m (approx.)
DESCRIPTION: This is a C-shape structure with a smali
opening to the south. It is oriented west of and adjacent to
Feature I on a rolling grasslands with fountain grass in the
area. It is constructed with pahoehoe slabs. The north wall

is stacked up to four courses high and it is the most intact. -

The south wall incorporates upright slabs. The west wall is
reduced to grade. There is a rock nlignment on the interior
of this feature. It may define intcrior features or may be a
result of disturbance.

FEATURE F: C-shape

FUNCTION: Habitation

DIMENSIONS: 7.50 m by 6.00 m by 0.52 m (approx.)
DESCRIPTION: The enclosure is oriented west of and
contained within Feature E with a opening to the northwest.
Itis construeted with pshoehoe slabsthathave been generally
reduced to grade.

FEATURE G: Level area

FUNCTION: Habitation

DIMENSIONS: 1.50 m by 1.20 m by 0.00 m (approx.)
DESCRIPTION: Thisisalevelarea with possible pavement.
It is oriented west of and adjacent to Feature F on a rolling
grasslands with fountain grass in the area. This feature is
constructed with slab pahoehoe levels on area resting on a
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bedrock outcrop. The feature may be a rock-filled terrace
designed to level an area,

FEATURE H: Enclosure

FUNCTION: Habitation

DIMENSIONS: 5.50 m by 4.50 m by 0.75 m (approx.)
DESCRIPTION: The enclosure is rectangular. It is
oriented ¢. 45.0 m southeast of main complex (Feature A-G)
on a rolling grasslands covered with fountain grass. It is
structured with roughly stacked fragments of slab pahoehoe
and the interior is faced with upright slabs.

FEATURE I: Enclosure

FUNCTION: Habitation

DIMENSIONS: 2.90 m by 2.90 m by 0.45 m'(approx.)
DESCRIPTION: ThisisaD-shape enclosure. Itisoriented
west (270°) of the main complex (Feature A-G)ate. 20.0m
on a rolling grasslands with fountain grass in the area. The
main axis of structure runs east to west, with curved wall on
north side. It is constructed with slab pahoehoe that are
roughly stacked two-three courseshigh ona bedrock outcrop.

FEATURE J: Caim

FUNCTION: Possible transportation marker
DIMENSIONS: 2,00 mby 2.00 m by 0.70 m
DESCRIPTION: The cairn is located south (180°)
¢. 40.0 m from the main complex (Feature A-G) onarolling
grasslands covered with fountain grass. The caim (along
with Feature K) seems to be a “gateway™ to the petroglyph
fields if approaching from the main complex (Feature A-G)
Feature J is roughly trinngular and located west of Feature
K. Both Feature J and Feature K are located near a possible
branch of the #1319 trail.

FEATURE K: Caim

FUNCTION: Possible transportation marker
DIMENSIONS: 2.00m by 1.00 m by 0.30 m
DESCRIPTION: Feature K isoriented onarolling grassland
covered with fountain grass. It is loosely stacked with slab
pahochoe up to four courses high. Feature K is located east
of Feature J.

FEATURE L: Petroglyph

FUNCTION: Habitation

DIMENSIONS: 20.00 m by 66.00 m by 1.24 m (approx.)
DESCRIPTION: Feature L consists of an unknown
number of figures which may be confined to the area south
of cairns (Features J & K). Itis found on pahoehoe bedrock
and is probably associated with the rest of the complex
(A-L). Design motifs are varied, although anthropomorphs
are dominant, with fish and spirals also noted.
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FEATURE M: Enclosure

FUNCTION: Habitation

DIMENSIONS: 8.00 m (SSE) by 3.50 m (NNW) by 0.38 m
DESCRIPTION: This is 2 small enclosure. . It is oriented
¢..37.0 m (318°) to petroglyph field. The enclosure is
constructed with basalt pahoehoe large cobbles and small
boulders that are stacked one-three courses high. This is
rough!yrccmngularwithnpossiblcaligncdcxtcnsionupslopc
to a flat pahoehoe slab.

SITE NO.: State: 14750 PHRI: 34

SITE TYPE: Enclosure
TOPOGRAPHY: Atopa west-trending fingerridge flowin I3
off of Puu Mau. The big maukafmakai tube line is found
just to the southwest and the pearest sinkhole (#168) is
¢. 30.0 m away at 240°,

VEGETATION: Fountain grass and indigo
CONDITION: Good

INTEGRITY: Probably unaltered

PROBABLE AGE: Unknown/possible prehistoric
FUNCTIONAL INTERPRETATION: Indeterminate
DIMENSIONS: 9.60 m (E-W) by 8.80 m (N-S) by 0.90 m
(approx.) : '
DESCRIPTION: Theenclosure is constructed with natural
basalt blocks with a stacked rubble wall configuration. No
attempt appears to have been made at facing the walls.

SITE NO.: State: 14791 PHRI: 35

SITE TYPE: Caimn
TOPOGRAPHY: Roiling pahochoe slopes on the Kajlua
side of Puu Mau, ‘

VEGETATION: Limited to fountain grass. Sword fern
was found at the mouth of the cave.

CONDITION: Good

INTEGRITY: Unaltered

PROBABLE AGE: Unknown .
FUNCTIONAL INTERPRETATION: Marker
DIMENSIONS: 1.37mby 1.04 mby 1.07m high (approx.)
DESCRIPTION: The cairn is constructed with pahoehoe
slabs stacked horizontaily at the mouth of the #163 makai
cave. Itis built atop roof-fall just under the drip line. Caim
is located in a sink with Cave #163 (makai) on mauka and
cave #164 (mauka) on makai, The placement of this cairn
within the mouth of the cave may represent some type of
monument to indicate a burial position.

SITE NO.: State: 14792 PHRI: 36
SITE TYPE: Complex {4 Features)
TOPOGRAPHY: Rolling lava plains which are underlain
by lava tube caves
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VEGETATION: Fountin grass and indigo
CONDITION: Good

INTEGRITY: Unaltered

PROBABLE AGE: Unknown

FUNCTIONAL INTERPRETATION: Temporary
habitation

DIMENSIONS: 18.00 m (N-S) by 10.00 m (E-W) by
0.00 m (approx.)

DESCRIPTION: The lava tube is structured with two
cavesand twoterraces. The two caves are numbered as Cave
#169 and Cave #170. Cave #169 is oriented on the southeast
end of the natural structure. Cave #170 is oriented on the
northeast end, directly opposite of cave #169. A terrace with

- two levels is ocated directly west of cave #169. The other

terrace is immediately before cave #170 (between cave #169
ond cave #170). The ovemll dimensions of the natural
structure is c. 18,0 m by 10.0 m.

SITE NO.: State: 14793 (Figure A-7) PHRI: 37

SITE TYPE: Lava tube cave
TOPOGRAPHY: Rolling lava fields underlain by tube
systems. :

VEGETATION: Fountain grass

CONDITION: Excellent

INTEGRITY: Unaltered

PROBABLE AGE: Probably prehistoric
FUNCTIONAL INTERPRETATION: Temporary
habitation

DIMENSIONS: 5.00 m (N-S) by 7.00 m (E-W) by 2.30m
(approx.)

DESCRIPTION: The lavatubecaveentrance is constructed
with uptight slabs leaning against the wall. The floor of the
cave is solid pahochoe. There is a possible semicircular rock
alignmentand wall nearthe entrance. This possiblealignment
contains horizontal basalt one course high.

SITE NO.: State: 14794 PHRI: 38

SITE TYPE: Enclosure
TOPOGRAPHY: Gently north-trending aa and pahoehoe
slopes underlain by makaifmauka trending voleanic lava
tubes.

VEGETATION: Thick indigo and sparse fountain grass,
CONDITION: Fair

INTEGRITY: Aliered by wall stumpage

PROBABLE AGE: Unknown

FUNCTIONAL INTERPRETATION: Temporary
habitation

DIMENSIONS: 5.40m (N-S) by 8.10 m (E-W) by 0.64 m
high

DESCRIPTION: This isa single rectangular enclosure. It
is oriented . 40.0 m away from a lava tube cave (Site 14795
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at 1'75%). Since Site 14795 is very near, it may be associated.
This enclosure is constructed with natural basalt pieces
stacked cne-two courses high and tied in with a basalt
outcrop along the soumlsouthcast side. There are one ortwo
possible internal features in the eastern portion of the
structure, although they appear to be mostly displaced. Also
a possible feature (internal) was also found ir the WNW
corner.

SITE NO.: State: 14795 PHRI: 39
SITE TYPE: Complex (2 Features)

TOPOGRAPHY: Gentle north-trending lava plains
(pahochoe and aa) with aa flows dominating. There are
several mauka/makai trending lava tube caves.
VEGETATION: Dense fountain grass and very spatse
lama

CONDITION: Good

INTEGRITY: Unaltered

PROBABLE AGE: Unknown
FUNCTIONAL INTERPRETATION:
habitation

DESCRIPTION: The complex consists of two lava tubes
(Features A and B). The ovemll dimension (with the
intervening sink) for this structure is ¢. 16.4 m (NW- SE) by
3.5 m (NE-SW) by 1.57 m deep..

Temporary

FEATURE A: Lava tube cave

FUNCTION: Habitation .

DIMENSIONS: 9.50 m {NW-SE) by 3.60 m (NE-SW) by
1.50 m high

DESCRIPTION: This lava tube cave entrance faces 135°,

. 'Within the tube is a light marine shell midden scatter with

kutkui nut concentrations. The cave floor is irregular with
pockets of possible cultural deposition. There are two
possible modifications, a possible water catchment set of
placed stones ¢, 2.0 m west of the entrance beside the
southwest side wall, and the other is a possible terrace under
the drip line at the northeast side wall. There is also possible
floor clearing with a rough alignment running perpendicular
to the tube, c. 8.0 m within the cave. The tube continues and
narrows at 315°

FEATURE B: Lava tube cave

FUNCTION: Habitation

DIMENSIONS: 3.60 m (NW-SE) by 3.40 m (NE-SW) by
1.65m

DESCRIPTION: This feature entrance faces 315° This
cave has two obvious modifications. Thefirstisasmall wing
wall built off the northeast side wall of the drip line c. 0.75
m in length. The second modification is a wall running
perpendicular to the tube ¢, 2.0 m back from the entrance. It
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is c. 3.50 m long and stacked one-three courses high which
partly closes off the rear of the cave. Floor surface is
irregular with roof fall rubble and sloping to the northwest.
There is natural shelf running along the southwest side wall
¢. 0.5 m wide and 0.4 m high.

SITE NO.: State: 14796 (Figure A-8) PHRI: 40
SITE TYPE: Complex (2 Features)

TOPOGRAPHY: North-trending pahochoe and aa lava
plains which are riddled with north-flowing lava tube caves.
VEGETATION:Fountain grass in sink, the surrounding
country has dense fountain grass, along with sparse indigo
and sparse lama. ‘

CONDITION: "Good

INTEGRITY: Unaltered

PROBABLE AGE: Prehistoric

FUNCTIONAL INTERPRETATION: Hnbmuon
DESCRIPTION: The complex consists of two lava tube
caves (Feature A and B). The overall dimensicns are
¢. 18.0 m (N-8) by 8.70 m (E-W) by 3.00 m.

FEATURE A: Lava tube cave

FUNCTION: Habitation

DIMENSIONS: 12.00 m by 7.00 m by 3.00 m
DESCRIPTION: This feature has an entrance facing 330°.
1t is c. 3.25 m wide and 2.15 m high., Within the caveisa
constructed terrace ¢. 2.5 m (NW-SE) by 2.10 m (NE-5W)
by 0.75m high. The terrace is paved. About2.5 mnorthwest
of the drip line on the west side wall of the collapsed sink,
are stacked stones that are ¢. 1.5 m by 1.0 m for stairway/
access into the sink. The terrace has been cleared and
leveled. Also found within this area were Cellena, bumed
wood and nawral stalagtites.

FEATURE B: Lava tube cave

FUNCTION: Habitation

DIMENSIONS: 10m(NW-SE)by 9m(NE-SW)by 2.0mhigh
DESCRIPTION: This feature has an entrance facing a
collapsed tube section at 150~ The cave has been modified
in two areas, The first is just within the drip line where a
paved terrace of pahochoe slabs measuring 4.0 m NE-SW by
3.0 m NW-SE is found. This terrace is at the northwest side
of the tube, just below a small side tube. The cave floor also
may be paved to the north and east of the terrace.
Approximately 4.50 m into the tube (in the northeast portion
of the tube) is a constructed cupboard. Construction here
utilizes several large pahoehoe slabs supporting roof fall 1o
the north., Interior dimensions of the cupboard are

c. 0.75 m by 0.50 m by 0.50 high.
Remains observed in Feature B included Echinoidea,
and Kukui nuts.
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FEATURE B: Lava tube cave

FUNCTION: Habitation

DIMENSIONS: 10.00 m by 9.00 m by 2.00m
DESCRIPTION: This feature has an entrance facing a
collapsed tube section at 150°, The cave has been modified
in two areas. Just within the drip line is a paved terrace area
of pahoehoe slabs c. 4.0 m by 3.0 m by 2.0 m. The terrace
is at the northwest side of the tube just below a small side
tube. Cover floor is possibly paved to the north and east of
the terrace ¢. 4.5 m. Within the tube in the northeast central

portion of the tube is a constructed cupboard. Construction -

is of several large pahochoe slabs supporting each other
against roof fall to the north. A cupboard isc:0.75 m by
0.5 mby 5.0m.

SITE NO.: State: 14797 PHRI: 41
SITE TYPE: Enclosure

TOPOGRAPHY: Gently undulating upland lava flows
with lava tube caves in the area, Just to the south is a huge
collapsed tunnel. .

VEGETATION: Koa-haole,lama, ‘ilima,lantang, fountain
grass, silver onk, and moss. Lantana is dominant in
surrounding area.

CONDITION: Fair

INTEGRITY: - Probably unaltered

PROBABLE AGE: Prehistoric ,
FUNCTIONAL INTERPRETATION: Temporary
habitation '
PIMENSIONS: 7.00 m (N-S) by 6.30 m (E-W) by 0.60 m
(approx.)

DESCRIPTION: The enclosure is constructed with both
pahoehoe slabs and boulders. They are mostly upright.
Several of the slabs along the east side are placed vertically
as are most along the northwest side. Itappearsthat mostor
all were vertical at one time. The shape is basically square.
The construction of this enclosure utilizing the vertical
pahochoe slabs appears uncommon in this immediate area
and would warrant further investigation.

SITE NO.: State: 14798 PHRI: 42
SITE TYPE: Lava Tube Cave

TOPOGRAPHY: Upland za and pahochoe lava flows
trending quickly to the north. These flows are interlaced by

lava tube cave systems flowing downslope to the ocean.

. VEGETATION: Silveroak, lantang, Christmas berry, koa-

haole, and fountain grass

CONDITION: Good

INTEGRITY: Partially altered

PROBABLE AGE: Unknown
FUNCTIONAL INTERPRETATION: Burial

APPENDIX A A-25

DIMENSIONS: 10.00 m (E-W) by 7.70 m (N-5) by
1.50 m (approx.)

DESCRIPTION: The burial is located in a lava tube. The
tube has extensive roof fall. There are skull and mandible
in the tube. This has the appearance of a secondary burial
in the only,the skull and mandible are present. The skull does
not have the look of great antiquity although it was not
closely examined.

SITE NO.: State: 14799 PHRI: 43
SITE TYPE: Enclosure

TOPOGRAPHY:Area is composed of north-trending aa
and pahoehoe lava flows cut by lava channelsand occasional
lava tube caves.

VEGETATION: Fountain grass is dominant and dense
with occasional lantana, silver oak and fama.
CONDITION: Good

INTEGRITY: Unaltered

PROBABLE AGE: Historicfrecent

FUNCTIONAL INTERPRETATION: Agriculture/
animal husbandry

DIMENSIONS: 60.80m (N-S) by 40.00m (E-W) by
1.10 m (approx.) .
DESCRIPTION: This is a rock wall enclosure with small
diameter posts and attached “hog” (small panel) wire placed
on the interior. It is constructed with small pahoehoe
boulders and medium to large pahoehoe cobbles that are -
stacked to form bifacial core-filled walls ranging in height
of c. 0.60 mto 1.10 m. There are two "pig doors,” one on
the north and the other on the south side. The interiors of the
doors are constructed with planed lumber, galvanized hinges
and wire (with panels of ¢, 0.16 m by 0.12 m) by 1.1 m high.
Small diameter wooden posts were used, as well as standard
fencing staples, to attach the wire. The wire is placed
between the posts and the rock wall. This fence isnot broken
at the pig door locations, but rather travels across. The
Hawaiian Trail #1319 appears to run north to south through
the center of the enclosure. This large site, especizlly taken
in connection with the trail would seem to be important to
the interpretive trail.

SITE NO.: State: 14800 PHRI: 44
SITE TYPE: Sink

TOPOGRAPHY: Slopes gently to north and is made up of
pahoehoe and aa lave flows undercut by lava tube caves.
VEGETATION:Fountain grass, lantana, and koa-haole in
the sink and fountain grass, lantana , silver oak, and lama
above.

CONDITION: Good

INTEGRITY: Unaltered
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PROBABLE AGE: Prehistoric or historic
FUNCTIONAL INTERPRETATION: Temporary
habitation

DIMENSIONS: 15.00 m (N-5) by 8.00 m (E-W) by 1.90m
(approx.) o ) )
DESCRIPTION: The sink is located in the middle of four
lava tube caves., The first cave is oriented on the southeast
end of the sink. The second cave is immediately next to the
first cave on the southwest end of the sink. The first cave
travels about 185° and joins with the second cave in a large
(c. 8.0 m by 10.0 m) chamber. The tube continues on at 260°
for another ¢. 50.0 m. The chamber floor is very clean. The
third cave is oriented at 335° at the west side of the sink. Tt
travels in for c. 8.0 m fhie gets smaller and travel further in
with an unknown distance. There is a small rock alignment
along eastern edge (bottom) of the sink. The fourth cave is
oriented on the north end of the sink. It travels in for
c. 3.6 m and end with o skylight at the very end of the cave.
A series of both prehistoric and historic items including
marine and land shells, bottle glass, kukui fragments, and
shoe parts were located-

SITE NO.: State: 14801 (Figure A-9)
Other No.: AS #22

SITE TYPE: Wall

TOPOGRAPHY: Gently north-sloping pahoehoe and aa
lava flows. The surfa¢ce has gentle undulations.
VEGETATION: Dense fountain grass and very sparse
lama,

CONDITION: Good

INTEGRITY: Unnlte;l'.ed

PROBABLE AGE: Historic

FUNCTIONAL INTERPRETATION: Agriculture/
animal husbandry

DIMENSIONS: 68.00 (NW-SE)mby0.90 m (NE-SW)by
1.25 m high

DESCRIPTION: The wall is bifacinl and constructed of
natural pieces of aa lava and sits on either side (running
perpendicularly to the Hawaiian Trail #1319). Several
broken bottles are nearby and include large pieces of clear
glass with bubbles and marking on the base, complete light
green beverage bortle with crown closure and mold marks to
top. The wall is oriented northwest to southeast with the
Hawaiian Trail #1319 cutting through the middleand divides
the wall in two. There are lava bubbles on both northwest

and southeast ends of the wall.

PHRI: 45

SITE NO.: State: 14802 PHRI: 46

SITE TYPE: Hearth
TOPOGRAPHY: West northwest slope of Puu Mau
overlooking the long tube line at the bottom of the slope. The
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hearth lies on a narrow bench just ¢. 20.0 m below the rim
of the crater. .

YEGETATION: Indigo (dominant) and fountain grass
CONDITION: Excellent

INTEGRITY: Unaltered and sealed by slopewash
PROBABLE AGE: Prehistoric

FUNCTIONAL INTERPRETATION: Temporary
habitation

DIMENSIONS: 2,80 m (N-S) by 1.50m (E-W) by 0.11m
{approx.)

DESCRIPTION: Only two perpendicular vertical slabsare
showing on the downslope side. Slopewash apparently has
covered the upslope portion, but probing disclosed the
presence of one or two more slabs. Materials are pahoehoe
slabs. There is a sparse scattering of cowry shellsin the area
around the hearth, especially upslope. The shells extend to
the rim of the crater sbove and a single Peters .30-.30
cartridge was located at the rim. Also a small waterworn
coral piece was found c. 1.8 m away.

SITE NO.: State: 14303 PHRI: 47
SITE TYPE: Wall

TOPOGRAPHY: Found on the interior of Puu Mau crater,
just east of the vent. It is surrounded on three sides by 45°
slopes, the northenst is open and on about the same level.
VEGETATION: Fountain grass, indigo and lantana
CONDITION: Fair

INTEGRITY: Probably unaltered

PROBABLE AGE: Historic

FUNCTIONAL INTERPRETATION: Agriculture/
animal husbandry

DIMENSIONS: 17.70 m (E-W) by 4.00 m (N-S) by 0.70
m (approx.)

DESCRIPTION: This wall consists of asingle bifacial core
wall of natural blocks. It is constructed with unmeodified
pahoehoe blocks and pieces stacked on the west end into a
bifacial core-filled wall with two uprights propped up with
a large slab between., Moving on to the east, construction
appears less finished with the route marked by either one or
two courses of stones eitherin groups or inrough alignments.
The easternmost portion of the wall ties in nicely with a
finger ridge flowing northwest off the side of Puu Mau
crater. Moving back to the west side, the two upright slabs
are reminiscent of the entrances in pig traps in the area, and
perhapsthatis what this unfinished construction was originally
intended as. As well, there aretwo piles of stones thatappear
foruse in construction on the west, but were not utilized. The
partial wall Jooks as though someone had planned a natural
trap in the Puu Mau crater by walling off this line and then
baiting the interior to draw pigs or goats into the trap. For
some reason, perhapsa lack of suitable material, the trap was
never completed. Also possibly associated is a small
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overhang shelter found just north/northwest of the wall, No
midden was observed in the shelter, but a small wall possibly
lies along the southeast portion. The konane board (14804)
is located ¢. 15.0 m (337°) away from the verticals near the
northwest end of the wall.

SITE NO.: State: 14804 PHRI: 48
SITE TYPE: Petroglyph

TOPOGRAPHY: Interior of Puu Mau crater justeast of the
vent. . ’
VEGETATION: Fountain grass, indigo and lantana
CONDITION: Good

INTEGRITY: Unaltered

PROBABLE AGE: Prehistoric/historic

FUNCTIONAL INTERPRETATION: Recreation
DIMENSIONS: 0.63 m (NW-SE) by 0.55 m (NE-SW) by
0.00 m

DESCRIPTION: The petroglyph is a single square board.
It consists of a grid pattern of small holes (¢. 0.005 m deep
by 0.02 macross) which has been pecked into a flat pahoehoe
lava surface in the clear area.

SITE NO.: State: 14805 PHRI: 49
SITE TYPE: Complex (4 Features)

TOPOGRAPHY: Rolling pahochoe lava flows with an
flows on all sides. The general area has a slight slope to the
north-northwestand appears tobe undercut by makaiflowing
lava tubes.

VEGETATION: Fountain grass (dominant) and indigo
CONDITION: Fair

INTEGRITY: Unaltered

PROBABLE AGE: Prehistoric

FUNCTIONAL INTERPRETATION: Temporary
habitation

DESCRIPTION: The complex consists of two caves
(Features A and B), a modified sink (Feature C), and a caim
(Feature D). The overall dimension is c. 21.5 m (E-W) by
11.0 m (N-S) by 2.5 m high.

FEATURE A: Lava tube cave

FUNCTION: Temporary habitation

DIMENSIONS: 10.00 m (E-W) by 4.50m (N-5) by
1.50 m high

DESCRIPTION: The feature has an entrance to a small
collapsed sink area, facing 0.55°. Just within the drip line to
the southeast, the tube branches and the southeast side runs
off at 105° ¢. 2.5 m southeast of the drip line. In the side
channel, is a large piece of Echincidea. The main channel
continued to the west and was unexplored beyond at
¢. 10.0m further into the cave. A jeeproad isc. 100.0mdue
east.

APPENDIX A

A-28

FEATURE B: Lava tbe cave

FUNCTION: Possible temporary habitation
DIMENSIONS: 10.00m (N-S)by 10.00m (E-W) by 1.45m
high

DESCRIPTION: This feature has an opening facing 280°
to a small collapsed sink which is ¢. 3.0 m wide by 1.25 m
high. The tube narrows, and at e, 7.0 m it turns to the south.
Gourd fragments were noted ¢, 5.0 m within the cave but
there was no noticeable water catchment construction was
seen. Two coconutshell fragments were noted nearthe north
side wall c. 7.0 m within the cave. There was not any
modification noted within the cave. The south extension
was unexplored beyond c. 10.00 m.

FEATURE C: Modified sink

FUNCTION: Possible temporary habitation
DIMENSIONS: 2.00m (N-S) by 5.00 m (E-W) by 2.50m
high

DESCRIPTION: The sink was modified on the southern
side at the drip line, by stacking collapsed roof fall siabs,
two-five courses high to a maximum height of ¢. 0.65 m. to
facilitate access into the sink. Located about 1.1 m east-
southeast of the drip line, a possible fire stick was placed in
the sink side wall. The possible charred end was placed
within the side wall for ¢, 0.37 m. and the total length was
c. 0.52 m. South of the stacked slab is a side lava tube,
clevated from the main floor by ¢. 1.0 m. This small wbe
runs NNW and narrows quickly. The site tag was placed at
the upper ENE edge of the sink.

FEATURE D: Cairn

FUNCTION: Marker/Indeterminate

DIMENSIONS: 0.70 m (N-S) by 0.64 m (E-W) by 0.70 m
high

DESCRIPTION: This is a low structure constructed with
pahoehoe small to Jarge cobbles, stacked two-four courses
high. It is roughly oval, with the long axis running north to
south, and is roughly pyramidal in cross section. The cairn
is assumed to be associated with the shelter caves to the
southeast.

SITE NOQ.: State: 14806 Other No.: 1158(2?)
PHRI: 50

SITE TYPE: Complex (20 Features)
TOPOGRAPHY: Lowland area of pahoehoe and aa lava

flows which are marked by both channels 2nd lava tube cave

systems.
VEGETATION: Medium density fountain grass with very
sparse indigo and kiawe.

CONDITION: Good

INTEGRITY: Unaltered

PROBABLE AGE: Prehistoric
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FUNCTIONAL INTERPRETATION: Habitation
DESCRIPTION: The complex consists of six lava tube
caves (Feature A-C, L, O, and S), five terraces (Feature D,
E, M, N, and Q), one overhang (Feature F), one Caim
(Feature G), one modificd bubble (Feature H), one enclosure
(FeatureI), one C-shape (Feature K), two cupboards (Feature
P and R), and one trail (Feature T). The overall dimensions
for the site are c. 63.0 m (N-S) by 46.0 m. (E-W)

FEATURE A: Lava tube cave

FUNCTION: Burialfhabitation

DIMENSIONS: 70.00 m by 2.00 m by 6.00 m
DESCRIPTION: This cave has an entrance facing 185°
whichisc. 3.25 m wide by 1.45 mhigh. the tube runsat0.15°
and drops sharply for c. 6.0 mto a small sink in the floor
¢.5.0m (N-S)by2.5m(E-W)by3.5m (inheight). Thecave
opens to a cavern ¢. 10.0m (N-5) by 5.0 m (E-W)by3.0m
high. At the southern end of the cavem is nn exposed
disarticulated human skeleton. The individual was small,
perhapsyoung adultand appearstobemale. Gourd fragments
appeat to be associated with the burial. The long bones are
missing. Just below the southwest edge of the floor sink at
the southeast side of the cavern are more gourd fragments
from a larger gourd. On a cavern ledge below the northeast
side of the floor sink is a drip gourd holder of place aa large
cobbles. There are more gourd fragments within this holder
which is c. 0.70 m by 0.60 mby 0.30m. There isalsoasmall
scatter of burnt sticks near the center of the cavern. Other
modifications or artifacts were not noted at this time. From
the notth end of the chamber, the tube continues ¢, 330° for
¢. 50,0 m, then becomes impassable. It measures c. 50m
wide by 3.0 m high, gradually narrowing to the back. At
c. 10.0 m from this tube line a side chamber opens to 255°
Itis c. 8.0 m wide by 6.0 m deepby 2.55 mhigh, only a small
amount of goat bone noted here.

FEATURE B: Lava tube cave

FUNCTION: Possible agriculture or habitation
DIMENSIONS: 4.75 m (NE-SW) by 2.75 m NW-SE) by
1.10 m high

DESCRIPTION: This is the south entrance to a modified
tube, which faces 130°and is ¢. 4.10 m wide by L.0m high.
The central floor of the cave has been cleared fore, 1.5 m
back from the drip line. The roof fall stone and sink collapse
have been stacked across the northeast entrance for c. 2.60
m from the sink wall. Stones are stacked two-four courses
to 2 maximum height of c. 0.90 m and are crudely faced on
the interior. At the northeast side ¢. 1.0 m in from the drip
line is a pile of large cobbles, which may be a collapsed
support for a possible gourd container. These stones ate ¢,
1.10 m (N-S) by 0.75 m (E-W) by 0.35 m. At the rear of this
pileisa waterworn small cobble. The cave continues at 315°
to meet Feature C.
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FEATURE C: Lava tube cave

FUNCTION: Habiwtion

DIMENSIONS: 30.00 m (NW-SE) by 5.00 m (NE-SW) by
1.35m

DESCRIPTION: This lava tube has been modified both
externally and internally. The tube entrance faces northwest
at320°and is 2.75 m wide by 1.2 mhigh. The floorhasbeen
cleared of roof fall along the southwest wall from e. 5.5 m
to 10.0 m back from the drip line ¢. 3.5 m in width to a
smooth, flat surface. Justin front of this area the floorseems
crudely paved with slabs. The surface of the rest of the
intericr is a jumble of roof fall rubble. Roof drip and gourd
fragments suggest gourd holding areas within this rubble but
may have been altered. Atthe edge of the massive roof fall
¢. 9.0 m into the cave, a flagged stone suggests someone
previously removed an artifact, The cave continues for
¢. 15.0 m south-southeast to Feature B. About 3.0m into the
cave is a flat stone upon which someone recently placed
manuports and pieces of midden including coconut,
waterworn basalt, bone, marine sheil, and sticks. Externally
just northwest of the drip line and into the east side of the
entrance is a constructed flat terrace paved with pahochoe
slabs. This structure continues ¢, 5.0 m northwest of the
entrance and spans the collapsed sink at it's southeast side
forc. 4.0m. Atthesouth pointof the terrace, stone has been
placed to form a stairway to the sink edge. The northwest
side of the terrace abuts Feature D, which is a small cobble
paved terrace. It was probably constructed at the same time.
Immediately to the southwest, an area between the terrace
and the sink side wall, ¢. 3.0 m (NW-SE) by 2.5m, hasbeen
cleared of collapsed boulders and may be a planter. Mostly
within the interior of the cave, and slightly on the exterior
paving, is a marine shell midden scatter, with several
concentrated arcas. Most prevalent is Echinoidea. Also
there are waterworn basalt large cobbles and many smaller
cobbles scattered about.

FEATURE D: Terrace

FUNCTION: Habitation

DIMENSIONS: 4.50 m (NW-SE) by 4.00 m (NE-SW) by
0.80 m high

DESCRIPTION: This feature is a flat and level cleared
area on the northeast edge, central area of a semi-collapsed
lava tube channel system. The surface is partly level
bedrock with a paving of small aa cobbles and large pebbles.
The southwest edge is natural bedrock with a large upright
boutder placed at the south corner. The southeast side abuts
Feature C and may have been constructed at the same timme,

FEATURE E: Terrace

FUNCTION: Habitation

DIMENSIONS: 2.90 m (N-S) by 2.50 m (E-W) by 0.55 m
high




1,

r

— L (L

[

—_—

l

o

L p— =

897-072090

DESCRIPTION: This is a small structure constructed in
the west corner of a collapsed lava tube sinkfchannel. The
surface is a flat, fairly level cleared area of small aa cobbles
and large pebbles. The east edge is partly bedrock and
placed small aa boulders one course high. At the south end
and the northwest corner are two small natural alcoves which
may have been utilized as cupboards. The south one is
c. 0.40 m wide by 0.45 high by 1.40 m deep. Slabs on the
north edge suggest possible modification for retainment and
covers. The northwest alcove is c. 0.40 m wide by 0.20m
high. This alcove opens into Feature F.

FEATURE F: Overhang
FUNCTION: Temporary habitation

DIMENSIONS: 6.00 m (N-5) by 4.00 m by (E-W) 0.85m-

{approx.) . .
DESCRIPTION: This is a low natural overhang which
openstothe NNW at 345°toa narrow lava channel. The floor
has been modified by clearing ¢, 0.7 minside andc. 1.10m
outside the drip line. The cleared stone has been roughly
stacked ¢, 1.0-1.5 m to the north on the east side of the
channel floor where there is a natural ledge or “step™ in the
channel side wall. At the rear of the overhang (south) is a
skylight, which opens into Feature E. There isa light marine
shell midden seatter within the overhang and in the channel
along with waterworn basalt cobbles. One coral abrader
fragment noted c. 4.25 m northwest of the opening at the
channel west edge and collected. .

FEATURE G: Caim

FUNCTION: Marker

DIMENSIONS: 1.05m (E-W) by 0.95 m (N-S) by 0.65m
high .

DESCRIPTION: This feature isroughly oval, withthe long
axis running eastto west. Incrosssection thesidesare nearly
vertical, with a depression in the center as if stone had been
removed. The east side is a natural aa bedrock protrusion
with large aa cobbles and pahoehoe slabs stacked on the west
side. 'This protrusion is on the edge of an aa flow with
pahoehoe to the west. There is a possible constructed
cupboard feature in the aa flow c. 2.5 m to the north that has
no feature designation, There is a possible short trail section
(Feature T) running east to west directly west of the caim,
There is also a short slab stepped section running east to west
¢. 16.0 m directly west of the caim. There is also a slab
stepped section running northeast to southwest ¢. 35.0 m
nottheast of the cairn pointing at the cairn.

FEATURE H: Modified blister

FUNCTION: Temporary habitation

DIMENSIONS: .11.70m (N-S) by 3.10m (E-W) by 0.50m
high
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DESCRIPTION: Thissmall lava bubble has been moedified
by clearing the floorand constructing a small low wall across
the open south end. This wall constructed of rubble appears
10 have been capped by a large slab of pahochoe just a little
wider than the bubble's crack and resting on a support below.
There is another possible wall in the southeast interior. The
shelter going onto the north (underthe roof) is low and small,
but cleared and comfortable inside. The modified rubble is
oriented on a terrain with pahochoe and aa lava flows
marked by channels and lava tubes. The vegetation in the
area consists of fountain grass.

- FEATURE I: Enclosure

FUNCTION: Indeterminate

DIMENSIONS: 3.00m(N-S)by 3.40m(E-W)by 0.90m high
DESCRIPTION: Thissmall enclosureconsists of acircular
alignment of stones and slabs placed on the east side of an

.aa lava flow. Tt overlooks the modified bubble (Feature H)

and the rest of the site to the northeast, east to southeast. The
enclosure is constructed with pahoehoe slabs and natural aa
chunks stacked atop each other.

FEATURE J: Modified outcrop

FUNCTION: Temporary habitation

DIMENSIONS: 7.00 m (NW-SE) by 4.70 m (NE-SW) by
0.50 m high

DESCRIPTION: This pahoehoe outcrophesbeen modified
inthreearms along the southwestern boundary. Modification
1is a possible short wall meeting the outcrop at a 35° angle.
Itis c. 0.70 m by 0.60 m and may be a wind stop (eor break)
for the overhang behind. Modification I is also a wall tying
into the outcrop at a 70° angle and looks 1o be three-four
courses high against the outerop. It is badly slumped, but
appears to have traveled from the outcrop across a small
channel (e. 4.70 m wide) and tied in with an outcrop on the
other (Kailua) side. The stacked wall rubble is ¢. 3.0 m wide
at present. Modification Il is another wall joining the makai
end of the outerop at anangle of about 30°, This modification
is constructed of large pahochoe slabs. Itisc. 3.3 m by
2,0 m and stacked three-four courses high. Ate. 4.0 mthe
wall appears to make a 90 degree turn back to the southeast
and a pile of large pahoehoe slabs is found. This measures
c.4.0mby 2.1 mand may tie in with the Modification Il wall
(by running mauka} up the channel. The outerop presents a
small low overhang on the southeast side that measures
c. 7.0 m (NW-SE) by 1.5 m (NE-SW) by 0.50 m high.

FEATURE X: C-shape

FUNCTION: Habitation

DIMENSIONS: 3.80m (N-58) by 5.10 m (E-W) by 0.830 m
DESCRIPTION: This alignment is one-two courses high
and placed atopa pahoehoelava outcropthat isalsoassociated
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with Feature L, M, and N. It is oriented on the rolling
pahochoe and aa lava flows with channels and lava tubes.
The dominant vegetation in the area is fountain grass with
sparsc indigo and kiawe. The C-shape is constructed with
natural pahoehoe slabs and aa pieces sucked roughly intoan
alignment. The open end is on makai to north at edge of
outcrop. This feature possibly served as a foundation of a
pole and thatch structure.

FEATURE L: Lava tube cave

FUNCTION: Possible temporary habitation
DIMENSIONS: 10.00 m (N-S) by 4.50 m (E-W) by 120 m
high at entrance

DESCRIPTION: The feature is a cave which became
exposed with the ovetlying pahochoe lava collapsed to open
up a short section of tube running at 180° fore. 10.0m. A
skylight has also opened up just sontheast of the entrance.
The surrounding terrain consists of aa and pahoehoe lava
flows cut by north-flowing channels and tubes. Dominant
vegetation on the site is fountain grass although sparse
indigo and kiawe are also present. Sparse marine shells

(Cypraea sp., opihi, Nerita sp., Echinoidea, brackish shells -

(Brachidontes sp.), and single water wom basalt in were
noted in the cave. On lava above the cave (especially
between this feature and Feature K) are several broken
Cypraea sp. A gont skeleton is present as well.

| FEATURE M: Terrace

FUNCTION: Habitation

DIMENSIONS: 2.70 m (N-S) by 2.20 m (E-W) by 0.40m
DESCRIPTION: The feature is part of the modified
outcrop which contains Feature X, L, and N. This small
terrace is tied in with the makai portion of the outcrop and
lies immediately below (makai) of Feature K, a C-shape
structure. Ttissitusted onaterrain with broken pahochoe und
an lava flows covered insome places by dense fountain grass
and very sparse indigo and kiawe. A very thin seatter of
Cypraea shells are present in the area.

FEATURE N: Terrace

FUNCTION: Indeterminate

DIMENSIONS: 2.60 m (N-S) by 5.00 m (E-W) by 0.30m
high

DESCRIPTION: This badly weathered and collapsed
terrace is coming off of the same modified outerop where
Feature K, L, and M are found. This small structure consists
of an area which looks as though it were leveled and some
type of alignment was placed running roughly makai. It is
rather poorly constructed of various sized natural aa and
pahochoe pieces. Thisfeatureis otiented onrolling pahoehoe
and 2a lava flows, broken by channels and sinks with
fountain grass and sparse indigo and kiawe.
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FEATURE O: Lava tube cave

FUNCTION: Indeterminate

DIMENSIONS: 8.00 m (N-S) by 6.00 m (E-W) by 6.00m
deep

DESCRIPTION: This cave is found at the bottom ofa
vertical sink. Access was gained by climbing down the
Kailua side of the sink to the level of the floor ¢. 6.0 m down,
No modifications were noted within the cave. There is a
possibility of a passage leading to Feature S, another small
sink makai, but this was not explored on this visit. The floor
was covered by roof fall,

FEATURE P: Cupboard (3)

FUNCTION: Storage

DIMENSIONS: Cupboard P-1 020 mby 0.30mby 035m
“P.2 0.45 m by 0.40 m by 0.65 m * P-3 0.40 m by 0.30 m by
0.65m

DESCRIPTION: Thereare possibly three cupboardsinthis
feature. Twoof the cupboardsappearto have beensomewhat
constructed. The third one looks natural. Itis very smaliand
choked with rubble. Cupboard P-1 is on the north side of the
feature. Cupboard P-2 is located in the middle of the feature
between P-1 and P-3. Cupboard P-3 is oriented on the south
side of the feature. This feature complex is on terrain with
pahoehoeandaa lava flows. The dominant vegetationinthis
aren is fountain grass with sparse indigo and kiawe.
Echonoidea, goat bones, and two pieces of waterworn coral
wete noted in the general area.

FEATURE Q: Terrace

FUNCTION: Agriculture

DIMENSIONS: 5.00 m (NE-SW) by 3.00 m (NW-SE) by
0.75m

DESCRIPTION: The feature is a small terrace located in
a patural sink found ¢. 20.0 m east of the sink deemed as
Feature S. Itis oriented on a terrain of pahoehoe and aa lava
flow which are undercut by various lava tubes flowing
downslope. Fountain grass is dominant with sparse indigo
and kiawe in the area. The terrace is constructed ina narural
pahoehoe sink filled with varjous-size lava pieces to attain
a mostly level surface.

FEATURE R: Cupboard

FUNCTION: Storage

DIMENSIONS: 1.10 m (N-S) by 1.12m (E-W) by 0.85 m
DESCRIPTION: This is a small possible storage cupboard
located ¢.10.0 m east of Feature S (lava tube cave). There
is also a possible small terrace located just to the southwest
of the storage area. A possible agriculture terrace (Feature
Q) also lies just ¢. 8.0-10.0 m east of this feature. Cupboard
is constructed by placing small pieces of pahoehoe lava
around a natural hole on the side of a flow. The terrace is
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constructed by placing like-sized stones down to level the
area.

FEATURE S; Lava tube cave

FUNCTION: Temporary habitation

DIMENSIONS: 2.00m (N-5) by 6.00m (E-W) by 8.00m
to cave floor

DESCRIPTION: This large lava tube cave is located in a
pahochoe lava flow. It is undereut at the entrance and was
not entered during recording. It is situated on a terrain with
north-trending pahoehoe and aa lava flows with sparse
fountain grass. Several opihi shells were observed from
above. It is probable that this feature has been recorded and
tested (Ching 1971, Rosendahl 1973) as Site 1160.

FEATURE T: Trail

FUNCTION: Transportation

DIMENSIONS: 6.80 mby 0.40m

DESCRIPTION: This feature consists of ten-twelve
pahoehoe slabs placed in an alignment stop an arca of aa
pieces. This short alignment appears to be trending toward
Feature L, the C-shape structure. It runs northeast to

. southwest and begins ¢. 6.0 m northeast of Feature M. The

wrail is crudely constructed by placing occasional small
pahoechoe slabs on a narrow aa flow. The slabs averaging
¢. 0.20 m by 0.20 m by 0.07 m. After c. 18.5 m the terrain
changes and the trail became indistinguishable., The
southwest end of the trail points to caim (Feature Q).

SITE NO.: State: 14807 ~ PHRI: 51
SITE TYPE: Pahochoe excavation

TOPOGRAPHY: Rolling slightly tilted pahoehoe flows
with aa flows

VEGETATION: Fountain grass (dominant)
CONDITION: Fair '

INTEGRITY: Unaltered

PROBABLE AGE: Prehistoric

FUNCTIONAL INTERPRETATION: Agriculture
DIMENSIONS: 5.25 m (N-5) by 6.90 m (E-W) by 0.95m
DESCRIPTION: Single.pahochoeblisterfromwhich rocks
have been removed and pitched downslope. Most of the
larger rocks removed with some large ones still in interior.
This site is located juston Kohala side of #1193 trail, There
is a small caim (#25) found alongside of the trail ¢. 100m
(306°) away.

SITE NO.: State: 14308 PHRI: 52
SITE TYPE: Complex (2 Features)

TOPOGRAPHY: Gentle north sloping pahochoe flow
with outcrops of aa lava nearby.

VEGETATION: Fountain grass in sink and also densely
surrounding

CONDITION: Excellent

INTEGRITY: Unaltered

PROBABLE AGE: Prehistoric/historic
FUNCTIONAL INTERPRETATION: Temporary
habitation

DESCRIPTION: The complex consists of two lava tube
caves (Features A and B). The overall dimension for the site
isc. 208 m (N-S)by 119 m (E-W) by 2.50 m.

FEATURE A: Lava tube cave

FUNCTION: Temporary habitation

DIMENSIONS: 6.00 m (N-S) by 7.00m (E-W) by 140m
DESCRIPTION: This feature has an entrance facing a
sinkfcollapsed-area at 150°. This opening is ¢. 5.0 m wide
by 1.8 m in height. The tube runs due north forc. 4.0m and
turns east to 60°. The central area of the cave appears tohave
been cleared, with a flat surface, and has a surface midden
deposit. Attheedgeofthe northwest side wall, ¢. 3.5 m from
the entrance are ipu gourd fragments. No constructed water
catchment area was noted.

FEATURE B: Lava tube cave

FUNCTION: Temporary habitation

DIMENSIONS: 7.50 m (N-S)by 6.50m (E-W)by2.50m
DESCRIPTION: This feature has an entrance/opening
facing 325°t0a collapsed/sink. The entrance isc.6.5mwide
by 1.6 m high. There isacleared area c. 4.5 mby 3.5 m by
1.5 m within the cave which also has a surface midden
scatter.  Within this area, a coral abrader was noted and
collected, and water wotn basalt cobble was noted. Site tag
is located at west-central drip line. There are coral abrader,
water worn basalt, matine shell, Cypraea sp., Cellana sp.,
Nerita sp., Thaidadae sp., and bird bone in the cave.

SITE NO.: State: 14809 PHRI: 53
SITE TYPE: Alignment

TOPOGRAPHY: Quickly rising aa and pahochoe flows
mauka, more gently sloping makai, both undercut by lave
tube caves.

VEGETATION: Fountain grass {dense) |
CONDITION: Poor

INTEGRITY: Unaltered

PROBABLE AGE: Unknown

FUNCTIONAL INTERPRETATION: Indeterminate
DIMENSIONS: 4.50 m by 4.50 m by 0.36 m (approx.)
DESCRIPTION: The alignment consists of a single course
of pahochoe slabs aligned in a roughly circular alignment.
No real entrance or internal features are evident.
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SITE NO.: State: 14810 Other No.: 851-1

PHRI: 54

SITE TYPE: Terrace

TOPOGRAPHY: Gentle north and west sloping aa and
pahoehoe flows that are undercut in some areas by lava tube
cave,

VEGETATION: Fountain grass (dominant), lantana and
silver oak

CONDITION: Fair

INTEGRITY: Unaltered

PROBABLE AGE: Prehistoric

FUNCTIONAL INTERPRETATION: Agriculture
DIMENSIONS: 4.00 m (N-5) by 2.50 m (E-W) by 0.30m
DESCRIPTION: This badly weatherterrace is constructed
with pieces of aa lava either atop another aa flow or possibly
underlain by pahoehoe lava. The south wall of the terrace
is possibly faced but roughly. The site is located on the
Kailua side of Puu Nahaha,

SITE NO.: State: 14811 (Figure A-10j

Other No.: 720-6 PHRI: 55

SITE TYPE: Complex (2 Features)

TOPOGRAPHY: Sloping aa and pahoehoe lava flows with
channels and lava tubes.

VEGETATION: Fountain grass {(dominant) and sparse
indigo

CONDITION: Good

INTEGRITY: Probably altered by slumpage
PROBABLE AGE: Historic

FUNCTIONAL INTERPRETATION: Agriculture/
animal husbandry

DESCRIPTION: The complex consists of a enclosure
(Feature A) and a alignment (Feature B). The overall
dimension for the site c. 60.0 m (N-S) by 30.0 m (E-W) by
2.60 m.

FEATURE A: Enclosure

FUNCTION: Agriculturefanimal husbandry
DIMENSIONS: 15.00 m (NW-SE) by 10.00 m (NE-SW)
by 2.60 m

DESCRIPTION: This feature is roughly triangular in
shape and is constructed within a natural collapsed lava
channel. Wall sections of the enclosure are built mainly of
stacked pahoehoe slabs and laid horizontally with some
small pahoehoe and aa boulders on top of and abutting the
lava channel side walls. The southeast wall of the enclosure
is perpendicular and across the floor of the channel. Located
within this wall e. 2.5 m southwest of the northeast corner is
a low break in the wall ¢. 1.5 m wide by 0.50 m high, which
may have served as an entrance, which could easily be
blocked with a wood gate, ete. The natural lava channel
extends c. 25.0 m southeast of this wall to form a natural
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corralling/funneling area leading to the enclosure from the
fence/stone wall probable drive into the channel/corral. The
site tag is located on the north-northeast of wall/comer of
coral.

FEATURE B: Alignment

FUNCTION: Agriculturefanimal husbandry
DIMENSIONS: 35.00 m (NE-SW) by 5.10 m (INW-SE) by
0.70 m

DESCRIPTION: This feature is a double stone alignment
with occasional stacking of two-three courses high of
pahochoe large cobbles and smatl boulders. The heights of
these alignments vary from ¢. 0.40 m to 0.70 m. The
alignments run roughly parallel to Feature A, in a northeast
direction. They average c. 4.0 m apart. The lower/west
alignmentisc, 10.0 m longer than the eastern section. There
are fence poststo the south leading 1o the alignments. There
is alsoa fence post support/caimn ¢. 3.0 m from the south end
of the northwest alignment. Thissupportisc. 1.50m (E-W)
by 0.88 m by 0.55 m. There is also a short alignment
northwest of this feature which runs northeast to southwest.
This section is ¢. 7.5 m northwest of the central area of the
feature and c. 16.0 m southwest of the site datum.

SITE NO.: State: 14812 PHRI: 56
SITE TYPE: Complex (3 Features)

TOPOGRAPHY: Gently sloping pahochoe and aa lava
flows. Land rises more steeply just to east and Puu Nahaha
lies just to north- northwest.

VEGETATION:Fountain grass (dominant), silver cak,
lantana, koa-haole, and pa-nini.

CONDITION: Fair

INTEGRITY: Parly altered by slump and road-building
damage

PROBABLE AGE: Historic

FUNCTIONAL INTERPRETATION: Agriculture/
animal husbandry

DESCRIPTION: The complex consists of three enclosures
(Feature A, B, and C). The overall dimension for the site is

c. 85.0mby 85.0m 1.75 m.

FEATURE A: Enclosure

FUNCTION: Agriculture/enimal husbandry
DIMENSIONS: 4.00 m by 2.60m by 1.55 m
DESCRIPTION: This small feature is located at the east
side of Feature C and the south side of Feature B. It is
basically rectangular and may have been constructed after
Features B and C. The east wall is part of Feature C
enclosure, and the north wall is part of Feature B enclosure,
The southern wall has a constructed “pig door™ at the south
comner, ¢. 1.0 m from the intersection with Feature C
enclosure wall. Thedoorisc. 0.80 m wide by 0.75 m internal
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height and 1.25 m external height. The door is COI]Slmctcd
of milled wood and galvanized hinges at top and nailed with
wire nails.

FEATURE.B: Enclosure

FUNCTION: Agriculturefanimal husbandry
DIMENSIONS: 18.50m (N-5) by 17.50m (E-W) by 1.55m
DESCRIPTION: Thisfeatureis constructed at thenortheast
comer of enclosure Feature C, and shares the s5ame corner
walls as Feature C. The walls are the same construction of
core-filled/bifacial aa small boulders and cobbles. Foundin
the north corner, at the intersection of Feature C wallisa pig
door/gate abutting the intersection at the east side. Dooris
¢. 0.60 m wide by 0.80 m internal height and ¢.1.40 m
external height. Site tag is located on wall at cast edge of the
»pig door.” Dooris constructed of milled lumber, Wite nails,
and two galvanized gate hinges.

FEATURE C: Enclosure

FUNCTION: Agriculturefanimal husbandry
DIMENSIONS: 85.00m (N-S) by 71.50m (E-W) by 1.75m
DESCRIPTION: This feature is roughly circular and is
constructed of bifaced core-filled walls of aa boulders and
cobbles. The structure also encloses two smaller enclosures
at its northeast corner, which may have been added after
initial construction. There are two gates/entrances in the
structure at the south end and the ESE side. Both gates are
c. 10.0 m wide with collapsed edges. At the notthside isa
constructed “funnel” opening to the north, presumed to be
for driving stock into the enclosure. Running through the
middle of the enclosure ¢. 225-25° isa bulldozed road which
destroyed sections of the northeast and southwest walls.
There is also bulldozer disturbance within the sotth comer
and outside the northwest comet next to the road. Internal
surface is flat but irregular with aa rubble, Sitetagislocated
on the wall at north northeast corner of Featurs B.

SITE NO.: State: 14813 Other No.: 642-3(2)
PHRI: 57

SITE TYPE: Enclosure

TOPOGRAPHY: Sloping pahoehoe and az lava flows
marked by channels and tubes trending toward Puhia Pele.
VEGETATION:Christmas-berry (dominant) kukui,
lantana, koa-haole, and silver oak.

CONDITION: Fair

INTEGRITY: Panially altered by slump

PROBABLE AGE: Historic

FUNCTIONAL INTERPRETATION: Agriculture/
animal husbandry

DIMENSIONS: 12.00 m (N-5) by 16,00 m (E-W) by 1.50m

(approx.)
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.SITE NO.: State: 14814

A-35

DESCRIPTION: The enclosure is located on the Kailua
side of the bifacial core-filled wall which begins near Puhia
Pele and travels ¢, 125° bearing mauka toward the highway.
This enclosure is also a bifacial core-filled wall square
structure with a badly fallen “pig door™ near the northwest
comer and also another (in better preservation) in the east
wall. The eastemn door appears 10 have been walled off on
the outside and possibly never used. Thereare a total of five
fence posts along the inside of the north and west walls. Both
of these walls (especially the northernmost) are lower than
on the east and south.

Other No.: 720-11
PHRI: 58

SITE TYPE: Lava tube cave ‘
TOPOGRAPHY: At the bottom of a wide northwest

. trending channel with large aa flow just to northwest, The

slope is quite gentle to the north.

VEGETATION: Fountain grass (dominant), and sparse
indigo.

CONDITION: Fair

INTEGRITY: Unaltered

PROBABLE AGE: Prehistoric

FUNCTIONAL INTERPRETATION: Temporary
habitation

DIMENSIONS: 2.60 m (N-S) by 2.00m (E-W) by 1.10m
{approx.)

DESCRIPTION: This is a single lava tube cave. There is
no evidence of modification. The floor surface is irregular
andsloping. Thereatre Cocos, Echinoidea, waterwom basalt
present in the cave, and three pieces of broken Cypraea sp.

-observed on the surface.

SITE NO.: State: 14815 Other No.: 720-9
PHRI: 59

SITE TYPE: Lava tube cave

TOPOGRAPHY: Rolling and gentle north-stoping aa and
pahochoe lava flows with lava tube blisters and channels.
VEGETATION: Fountain grass (moderate to dense)
dominates and very sparse indige.

CONDITION: Fair

INTEGRITY: Unaltered

PROBABLE AGE: Prehistoric

FUNCTIONAL INTERPRETATION: Temporary
habitation

DIMENSIONS: 2,90 m (N-S) by 2.50 m (E-W) by 1.00m
(approx.)

DESCRIPTION: This is a single lava tube cave with a
possible cleared area at the entrance. There are Echinoidea
sp. and Cypraea sp. in the area. The cave is opened to the
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east. A collapsed area is present on the east of the opening.
It measured ¢. 1.40m (N-8) by 1.80 m (N-5). The collapsed
area has partially been cleared of boulders.

SITE NO.: State: 14816 Other No.: 720-10

PHRI: 60

SITE TYPE: Lava tube cave )
TOPOGRAPHY: Gentle northsloping exposed lava flows
with both channels and lava tube blister caves.
VEGETATION:Dense to moderate fountain grass
(deminant) and very sparse indigo.

CONDITION: Fair -

INTEGRITY: Unaltered

PROBABLE AGE: Prehistoric

FUNCTIONAL INTERPRETATION: Temporary
habitation

DIMENSIONS: 4.10m (E-W) by 2.00 m (N-S) by 0.67m
{approx.) ~
DESCRIPTION: This is a single lava tube cave without
modification. ‘There are five small blisters included in the
site boundaries butnot given feature designation. Thetunnel
entrance -and sink appears cleared of roof fall and debris
appears to have been tossed into a pile on the south. Light
midden scatter of Cypraea sp. in site tag cave. There is a
light surface scatter within the site boundaries. Midden in
these arcas also consists mostly of a light seatter of Cypraea
sp.and small water womn basalt. Also Cellanasp. inthe area.
Site area appears to have been utilized only slightly. There
is only a small chance of significant cultural deposits.

SITE NO.: State: 14817 - Other No.: 720-8
PHRI: 61

SITE TYPE: Complex (2 Features)
TOPOGRAPHY: Gently sloping aa and pahoehoe lava
flows marked by channels, tubes, and blisters.
VEGETATION: Fountain grass (dominant) and very
sparse indigo.

CONDITION: Fair

INTEGRITY: Unaltered

PROBABLE AGE: Prehistoric

FUNCTIONAL INTERPRETATION: Temporary
habitation

DIMENSIONS: 3.80m (N-S) by 7.90 m (E-W) by 0.95 m
{approx.)

DESCRIPTION: The complex consists of two caves
(Features A and B).

FEATURE A : Cave

FUNCTION: Temporary habitation

DIMENSIONS: 3.20m (E-W) by 2,15 m (N-5) by 0.85m
DESCRIPTION: Feature A is a collapsed lava tube blister.
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It opens to the east. The entrance measures c. 2.15 m (N-5)
withaheight of 0.85 m. Thethicknessof the ceilingisc.0.15
m. The interior measures ¢. 3.2 m (E-W) by 1.4 m. The
interior floor is rough pahochoe floor with sparse scattered
boulders and rubble on the floor. This feature is oriented on
a terrain of smooth and rough pahochoe with fountain grass
inthe area. It is constructed of a natural lava tube, There is
no modification except for a cleared area at the entrance.

FEATURE B : Cave

FUNCTION: Temporary habitation

DIMENSIONS: 1.80 m (N-S) by 1.15 m by 0.95 m
DESCRIPTION: The natural lava tube is collapsed at the
cast end. The collapsed area measured ¢. 1.9 m (E-W) by
1.15 m (N-5). There are pahoehoe slabs and boulders in the
collapsed area. The entrance faces east at 90°. The interior
measures ¢. 3.0 m by 2.8 m. The main interior area is ropey
pahoehoe floor with sparse shell and soil. The rear of the
cave interior extends southwest and northwest (naturzal ube-
extension). The southwest measures ¢, 2.5 m in length by
1.6 m in width, The northwest measures ¢. 3.0 m in length
by 1.2 m in width. No portable remains were identified. An
area (¢. 1.5 meastto west by 1.0mnorth to south) in the north

* half of the main interior of the cave has a grayish soil deposit

of e. 0.03 m thick.

SITE NO.: State: 14818 Other No.: 720-16
PHRI: 62

SITE TYPE: Complex (3 Features)

TOPOGRAPHY: Gentle north sloping aa and pahoehoe
lava flows trending to the Pacific Ocean. This area is
undercut by lava channels and tubes.

VEGETATION: Dense fountnin grass and occcasional
indigo.

CONDITION: Good

INTEGRITY: Unaltered

PROBABLE AGE: Prehistoric

FUNCTIONAL INTERPRETATION: Temporary
habitation

DESCRIPTION: The complex consists of a lava tube cave
(Feature A), a caim (Feature B), and a excavation (Feature C).
The overall dimensien is ¢. 30.0 m (E-W) by 25.0 m (N-S) by
2.10m.

FEATURE A : Lava tube cave

FUNCTION: Temporary habitation

DIMENSIONS: 5.00m (E-W) by 4.75 m (N-S) by 2.10m
high

DESCRIPTION: This feature has an opening facing due
south, which is c. 3.5 m wide by 2.10 m high. Thesmall cave
runs further to the northwest for ¢. 5.0 m. Within the cave,
¢. 1.20 m to 1.50 m, an area crossing the cave floar appears
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to have been cleared and paved with small pahoehoe slabs.
This area extends within the cave forc. 1.5 m. The flooris
slightly irregular and slopes strongly into the cave at the
north edge of the paving. The roof fall north of this area is
too low for passage.

FEATURE B : Caim

FUNCTION: Possible habitation/marker
DIMENSIONS: 2.30m (N-S) by 3.30 m (E-W) by 0.75 m
high

DESCRIPTION: This feature is constructed-on a low
pahoehoe ridge. Stone used in this cairn consists mainly of
pahochoe slabs, stacked horizontally three-four courses
high to a maximum height of ¢. 0.75 m. It is semi-collapsed
and unaltered, but fair in condition. )

FEATURE C : Pahoehoe excavation

FUNCTION: Possible quarry

DIMENSIONS: 15.00 m (E-W) by 10.00 m (N-5) by 0.40
m (approx.) .
DESCRIPFION: Thisisan areac. 7.5 m (E-W) by 6.0 m
(N-S) which may have been broken up in the search for
voleanic glass. Stones from several pahoehoe bubbles have
been removed and tossed about the area in a random manner.
No construction within the area is apparent.

SITE NO.: State: 14819
SITE TYPE: Lava tube cave
TOPOGRAPHY: Gently sloping pahoehoe and az lava
flows with hills, channels, tubes and blisters. Poopoomino
is located to the northeast,

VEGETATION: Sparse fountain grass with occasional
indigo. Kiawe found on Poopoomino

CONDITION: Good

INTEGRITY: Unaltered

PROBABLE AGE: Prehistoric

FUNCTIONAIL INTERPRETATION: Temporary
habitation

DIMENSIONS: 5.50 m (N-S) by 4.50m (E-W) by 1.75m
deep

DESCRIPTION: This is a single lava tube cave without
medifications. There are Cypraea sp., Echincidea, sp. and
kukui in the area.

PHRI: 63

SITE NO.: State: 14820
SITE TYPE: C-shape
TOPOGRAPHY: Gently undulating pahochos andaa lava
flows just down slopes from large rim.

VEGETATION: Fairly dense fountain grass
CONDITION: Fair

INTEGRITY: Unaltered

PHRI: 64
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PROBABLE AGE: Unknown

FUNCTIONAL INTERPRETATION: Temporary
habitation

DIMENSIONS: 3.55 m (N-S) by 2.20 m (E-W) by 0.64 m
DESCRIPTION: The C-shape (0.70 m wide} is built of aa
pieces and 2 few pahoehoe slabs in spaces and piles, but
higher on the northern end. Qn the south, the wall consists
of single blocks. Structure opens on the westand is built on
a wide aa flow,

SITE NO.: State: 14821
PHRI: 65

SITE TYPE: Complex (3 Features)

TOPOGRAPHY: Gentle northwest sloping pahoehoe and
aa lava flows. Flows undulate slowly and are underlain by
lava tbe channels and caves.

VYEGETATION:Fairly thick silver cak, with lantana,
Christmas-berry, and fountain grass

CONDITION: Excellent

INTEGRITY: Unaltered

PROBABLE AGE: Prehistoric

FUNCTIONAL INTERPRETATION: Temporary
habitation

DESCRIPTION: The complex consists of a lava tube cave
{Feature A),  hearth (Feature B), and aalignment (Feature C). .
The overall dimension is ¢.19.0 m (N-8) by 5.0 m (E-W) by
1.95 m.

Other No.: 720-20

FEATURE A : Lava tube cave

FUNCTION: Temporary habitation

DIMENSIONS: 15.00 m (N-5) by 5.00 m (E-W) by 2.00m
DESCRIPTION: This tube runs in a basic north-northwest
to south-southeast direction. There is a small skylight
¢. 5.5 m from a bulldozed/corridor road which is where the
sitetag and flagged trees can be seen. Theskylightisdirectly
east of the road, and is roughly circular and averaged
¢.0.75 mindiameter. Directly beneath this opening the tube
side walls are ¢. 1.50 m to the east, and c. 2.0 m to the west.
Rubble from this collopsed skylight almost reaches the
opening in a circular pyramid which may be partly stacked.
Site 1ag is c. 2.10 east of the skylight on a pahoehoe ledge.
The raised ledge running along west edge of Puu Nahaha is
c. 251°fromthe sitetag. Feature Bisc. 1.5 south of skylight,
and Feature C is ¢. 7.5 m south-southeast of skylight.

FEATURE B : Hearth

FUNCTION: Habitation

DIMENSIONS: 0.50 m (N-S) by 0.40 m (E-W) by 0.10 m
DESCRIPTION: This fenture is located south and at the
base of a rubble pile directly beneath the skylight-entrance.
The hearth area is c. 0.5 m north to south by 0.40 m east to
west by 0.10 in height. The hearth area did not seem to be




a constructed area but charcoal fragments and the ash
depositsuggestedithad been used several timesallowing the

r"“ skylight to be the smoke hole.
FEATURE C : Alignment
~ FUNCTION: Indeterminate
; DIMENSIONS: 0.75 m (E-W) by 0.45m (N-S)by 0.15m
e DESCRIPTION: This feature is a low stone alignment
e starting at the north edge of the tube side wall c. 7.0 m south-
~ southeast of the entrance/skylight. The alignment extended

south-southwest from the side wall for ¢. 1.45 m and
: basically a single stone arrangement with a maximum height
- of ¢. 0.40 m. Eastof the alignment is a deposit of white silt
I which may be a calcium carbonate deposit of the lava tube

or unknown cultural deposit.

.
i~ SITE NO.: State: 14822 PHRI: 66
_ SITE TYPE: Wall ‘

~ : TOPOGRAPHY: Rolling aa and pahothoe lava; marked

- on the western end by Puu Nahaha, Upland lava flows near
a long mauka-makai tube line.

—] VEGETATION: Dense fountain grass, lantana, and panini

; i CONDITION: Fair

- INTEGRITY: Altered

— PROBABLE AGE: Possible prehistoric

P FUNCTIONAL INTERPRETATION: Boundary

b DIMENSIONS: 0.96 m high by 0.86 m wide by 2.30 km

- (approx.)

. DESCRIFPTION: This isarockwall of natural basalt pieces

. which runs mauka-makai from near the upper highway
(Mamalahoa Highway) to the eastern slopes of Puu Nahaha.

j
SITE NO.: State: 14823 PHRI: 67

- SITE TYPE: Lava tube cave

, ] TOPOGRAPHY: Steeply flowing aa and pahoehoe lava

b undercut by lava tube caves and channels.

VEGETATION:Fountain grass, lantana, pa-nini, silver
""] oak, hala-pepe, and moming glory.
CONDITION: Good

INTEGRITY: Altered
. PROBABLE AGE: Unknown
: ] FUNCTIONAL INTERPRETATION: Burial
= DIMENSIONS: 11.00 m by 8.50 m by 3.75 m (Cave
entrance)
'“I DESCRIPTION: The lava tube cave is facing 350°. No
— apparent modification, but a natural lava channel was

observed in the rear of the cave running c. 155°. A single
.—"! partial cranium (badly broken) was found in the cave. The
skull is in poor condition,

5 bt e e

T 897-072090 APPENDIX A A-38

SITE NO.: State: 14824 PHRI: 68
SITE TYPE: Lava tube cave

TOPOGRAPHY: Sharply trending (tothe northwest) slopes
composed of pahochoe and aa lava underlain by lava tube
systemns and channels.

VEGETATION:Dense fountain grass at entrance with
lantana, guava, Christmas-berry, and ‘ohi‘a lehua (sword
fern).

CONDITION: Good

INTEGRITY: Unaltered

PROBABLE AGE: Prehistoric

FUNCTIONAL INTERPRETATION: Temporary
habitation

DIMENSIONS: 17.50 m (N-5) by 11.00 m (E-W) by 8.00m
DESCRIPTION: This is a large cave with “bridge™ over
chasm in the front and several other areas where torch
locations were indicated as well as water catchment areas,
The bridge is composed of large basalt pieces filling a deep
chasmnearthe entrance. Various other constructions (small)
were observed, but not described. Pieces of probable gourd
(ipu) were noted near water catchment aress and copious
amounis of charcoal both in clusters'and also throughout the
cave. The main cave splits into at least three others. None
were explored. They are ¢. 100.0 m in from the entrance.

SITE NO.: State: 14825 PHRI: 69
SITE TYPE: Enclosure

TOPOGRAPHY: Gentle aa and pahoehoe flows running -
generally to the west-southwest, The feature Puhia Pele is
across the road to the southeast.

VEGETATION: Dense fountain grass, with silver cak,
lantana, Christmas-berry, and guava.

CONDITION: Fair

INTEGRITY: Altered from probable wall collapse
PROBABLE AGE: Unknown

FUNCTIONAL INTERPRETATION: Agriculture/
animal husbandry

DIMENSIONS: 26.00m (E-W) by 12.75 m (N-S) by 0.75m
high

DESCRIPTION: Theenclosureisaroughtriangle pointing
to the west. No interior feature were noted. Walls are
constructed of stacked aa rubble. This may have been an
attempt at a pig trap or other type of enclosure at one time.

SITE NO.: State: 14826 PHRI: 70

SITE TYPE: Wall
TOPOGRAPHY: Found ina broad depression in an area of

aa and pahochoe lava flows.
VEGETATION:Dense fountain grass, thick lantana, sparse

silver oak, and pa-nini




397-072090

CONDITION: Fair

INTEGRITY: Unaltered

PROBABLE AGE: Unknown

FUNCTIONAL INTERPRETATION: Indeterminate
DIMENSIONS: 11.00 m (E-W) by 1.00 m (N-S) by 1.00m
high

DESCRIPTION: The wall is a single bifacial rubble core
design. It is oriented almost east to west. The wall is
constructed with natura] pahoehoe and aa blocks stacked on
each other. It is roughly faced on the south side, but even
rougher on the north side. Basic alignment is c. 100-280°.

SITE NO.: State: 14827 PHRI: 71
SITE TYPE: Caim complex

TOPOGRAPHY: Quickly to gently sloping lava flows
marked by both aa and pahoehoe areas.

VEGETATION: Fountain grass (dense) withsparse indigo.
CONDITION: Poor to Fair

INTEGRITY: Altered mostly by slumpage
PROBABLE AGE: Prehistoric

FUNCTIONAL INTERPRETATION: Marker
DIMENSIONS: 600.00m (N-S) by 50.00m (E-W)by 1.00m
high (approx.)

DESCRIPTION: The complex consists of nineteenseparate
cairns, complete and collapsed, which are thought to mark
the main route of the #1 193 Hawaiian trail. Alsoaslighttrail
variant to the Kaijlua side (west) is included within the
complex. As an aid in identification, the makai end of the
caim complex begins near 14807 with C-25 and ends with
C-42 which is somewhat near 14809 (although probably not
essociated with this latter site). All caims are constructed of
locally available pahoehoe and aa lava cobbles, boulders,
and slabs. The caims are each given an identification
number starting from C-25 to C-42.

SITE NO.: State: 14828 PHRI: 72
SITE TYPE: Caimn

TOPOGRAPHY: The caim lies on the southwest top edge
of exposed an flow.

VEGETATION: Fountain grass {dense)

CONDITION: Fair-Good

INTEGRITY: Unaltered

PROBABLE AGE: Indeterminate

FUNCTIONAL INTERPRETATION: Indeterminate
DIMENSIONS: 0,70m (N-S)by 0.55 m (E-W) by 0.80mhigh
DESCRIPTION: This is a low small structure constructed
of stacked large aa cobbles and small boulders three-four
courses high. The caim is pyramidal and is roughly oval in
plan view. The flagged range pole atroad isc. 80.0m (224°).

APPENDIX A
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SITE NO.: State: 14829 Other No.: 720-7
PHRI: 73

SITE TYPE: Complex (3 Features)

TOPOGRAPHY: Pahochoe and aa flow.
VEGETATION: Fountain grass moderate to dense, very
sparse indigo.

CONDITION: Fair

INTEGRITY: Unaltered

PROBABLE AGE: Prehistoric

FUNCTIONAL INTERPRETATION: Quatry
DESCRIPTION: The complex consists of three pahoehoe
excavation (Feature A, B, and C). The overall dimension is
¢.20.50m (NW-SE) by 2.5 m (NE-SW). All features consist
of exeavated pahoehoe blisters. The excavated materials are
small to large blocky boulders. These boulders are piled
outside of the blister opening and are haphazardly placed.

FEATURE A : Pahoehoe excavation

FUNCTION: Quarry

DIMENSIONS: 1.80 m (E-W) by 0.90 m (N-S) by 0.53 m
deep

DESCRIPTION: Feature A is the easternmost pahochoe
excavation. The excavated feature thickness is ¢. 0.20-0.25 m.

FEATURE B : Pahoehoe excavation

FUNCTION: Quarry

DIMENSIONS: 1.30m (E-W) by 0.60 m (N-S) by 0.60 m
deep

DESCRIPTION: Feature B is located between Feature A
and Feature C. The excavated feature thickness is ¢, 0.15-
020 m.

FEATURE C : Pahoehoe excavation

FUNCTION: Quarry

DIMENSIONS: 0.70 m (E-W) by 0.30 m (N-5) by 0.50 m
deep _

DESCRIPTION: Feature C is the westernmost pahochoe
excavation. It has a thickness of ¢. 0.15 m.

SITE NO.: State: 14830 Other No.: 720-14
PHRI: 74

SITE TYPE: Complex (3 Features)
TOPOGRAFPHY: Smooth pahoehoe flow
YEGETATION: Fountain grass and indigo
CONDITION: Fair to Good

INTEGRITY: Unaltered

PROBABLE AGE: Prehistoric

FUNCTIONAL INTERPRETATION: Quarry/marker
DESCRIPTION: The complex consists of a cairn (Feature
A), and two pahoehoe excavations (Feature B and C).
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FEATURE A : Caim

FUNCTION: Marker

DIMENSIONS: 0.50m (E-W) by 0.76m (N-S) by 0.48 mhigh
DESCRIPTION: Feature A consists of nine boulders
roughly centrally raised two courses high. It is constructed
on smooth pahoehce.

FEATURE B: Pahochoe excavation

FUNCTION: Quarry

DIMENSIONS: 0.60 m by 0.60 m by 0.45 m
DESCRIPTION: The pahochoe excavation consists of an
excavated pahochoe blister withthe opening to the northeast.
The excavated materials are blocky boulders that are

- haphazardly placed along the northeast exterior of the

opening. The blister extends c. 0.60 m to the southwest. The
excavation thickness is ¢. 0,18 m.

FEATURE C: Pahoehoe excavation

FUNCTION: Quarry

DIMENSIONS: 1.40m (E-W) by 1.25m(N-5) by 0.55 mdeep
DESCRIPTION: This is a level area of pahochoe that has
been excavated for quarry material, Natural, large, blocky
boulders are haphazardly placed along the northem exterior
of the pahochoe excavation. The immediate surrounding is
smooth pahoehoe. The excavation has a thickness of . 0.15m.

APPENDIX A

A-40

SITE NO.: State: 1193

SITE TYPE; Tril

TOPOGRAPHY: Pahochoe flow

VEGETATION: --

CONDITION: Fajr

INTEGRITY: —

PROBABLE AGE: Historic

FUNCTIONAL INTERPRETATION: Transportation
DIMENSIONS: —

DESCRIPTION: Initially identified by Ching (1971} as
Kukic-Puhia Pele Trail. Runs mauka-makai; was once used
by mules.

SITE NO.: State: 1319

SITE TYPE: Trail

TOPOGRAPHY: Pahoehoe and Aa flows
YEGETATION: --

CONDITION: Fair

INTEGRITY: --

PROBABLE AGE: Historic

FUNCTIONAL INTERPRETATION: Transportation
DIMENSIONS: —

DESCRIPTION: Initially identified by Ching (1971) as

- Kiholo-Kaupulehu Trail. Trail includeskerbstones of upright

pahochoe slabs. Most of trail is covered with small stones.
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HISTORICAL DOCUMENTARY RESEARCH
by Lehua Kalima, B.A. and Helen Wong Smith, B.A.

INTRODUCTION

The ahupua‘a of Ka'upulehu is located in the North
Kona District of the island of Hawai'i. Bounded onthe north
by Pu‘uwa'awa‘a Ahupua’a and on the south by Kuki'‘o
Ahupua‘a, Ka'upulehu extends westward from the sea to
Mount Hualalai, which rises to an elevation of about 8251 feet.

Ka'upulehu has a rich, varied and well-documented
history. However, because most of the documentation
concerns the coastal region, and the current project area is
inland, this report will encompass both the makai lands of the
ahupua‘a and the upland region.

The name Ka'upulehu is translated by some sources as
“the roasted breadfruit”, the ('z being short for ‘ulu) (Puku'i
et al. 1074:96). Kelly interprets the name as a combination
of two words, ka‘upu (meaning a kind of bird) and lehu
(meaning numerous), together meaning “many birds of this
kind" (1985:89). The Hawaiian Dictionary suggests that
ka‘upu may be a term for a Laysan albatross, although the
term moli is more commonly used (Puku'i and Elbert
1986:139). It should be noted that the term ka‘upu also is the
name of a native fern (ibid.), which would result in the
translation “numerous ferns™ for the name of this ahupua ‘a.
Eliza D. Maguire said the name Ka*upulehu is a “contraction
of Ka-imu-pulehu-a-ke-akua, the oven in which the god was
roasted™ (1926:39). Varioussourcesofferotherinterpretations
of the name, many of them drawn from legends associated
with the area. These legends will be discussed in detail below.

PLACE NAMES IN KA‘UPULEHU

Throughout the Hawaiian Islands place names have had
an important place in the cultuce and history of Hawaii. Inthe
ancient times, place names were important links between an
area and a certain story or theme. Places often received their
names according to the kind of work done there, or features
of that area. There are a number of places with interesting
names within and around Ka‘upulehu Ahupua‘a.

The entire portion of North Kona which lies between
Honokahau and Kapalaoa was once known as Kekahn
(Soehren 1963:1). Kekaha {where food does not grow) was
a waterless land, often ravaged by Pele. Natives of the land
often gave to these barren lava fields suchepithets as “Kekaha

wekaweka” (black Kekaha) and “Kekaha wai "ole™ (waterless
Kekaha) (ibid.).

* One Hawaiian saying concerns the beginning of the new
fishing season off Kekeha:

Ola Akula ka Aina Kaha, Ua Pua ka Lehua i Kai.

Life has come to the kaka lands for
the lehua blooms are seen at sea.

Kaha Lands™ refers to Kekaha, Kona, Hawaii. When
the season for deep-sea fishing arrived, the canoes
of the expert fishermen were seen going and coming
(Pukui 1983:271).

Kekoha was also known as a land where the gusty
Hoolua wind blew. John Papa I'i, a 19th century Hawaiian
historian and member of the court of Kamehameha I wrote:

A little more frequent was & cold wind from Kekaha,
the Hoolua. Because of the calm of that land, people
often slept outside of the tapa drying sites at night.
1t is said to be a land that grows cold with a dew-
laden breeze, but perhaps not so cold as in Hilo
when the Alahonua blows (i 1973:122).

The following names are listed in Soehren’s report as
being from the Boundary Cert. No. 160. They also appearon
the Bishop Estate Map No, 2212. They are listed beginning
at the shore between Ka'upulehu and Putuwa’awa’a and
continuing clockwise around Ka‘upulehu. Soehren notes:

Interpretation of place names is often difficult
without 2 knowledge of the local history. Descriptive
names generally present no problems, but those which
are commemorative can rarely be translated correctly
without reference to the “mo’olelo™ or story of its
origin. The name Ka'upulehu isan excellentexample.
In the following lists, therefore, translations are not
offered for all names (Soehren 1963:18).

Pohaku-o-ka-hae.ecieene T banner rock
Ke-ahu-kau-pua‘a..... mound for placing pig
*OWE OWE ovvirmesnmmsssasarsnsanness rattle; & kipuka
Pulu-*chia *ohi*a’s mulch
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Puako-wai
Pohaku-loca long rock
Mawze fissure
Puu Nahaha broken hill
Maile-hahei .. maile wom acress shoulders
Pu'u Honua'ula red earth hill
Palahalaha level
Ka-waj-o-ka-la‘i-puna ......... the water of the
tranquil spring
Pulehu cook in embers
Moa-nui-ahea
Puha-a-Pele ... eerenesenes PEle’s steaming
Po*opo*o-ming .......ccrsssavareenene dented hollow
(ibid.).-
Thefollowing namesare also found within the boundaries
of Ka*upulehu (Figure B-1):
Kumu-kea Point.......ccovnviremcennen white base
Wai-a-kuhi Pond

Kahu-wai Bay .....contraction of Kahua-wai,
place of water

Mahewalu Point

Pu‘u Kolekole

Pu‘u Mau*u (Pu'u Mau-USGS map) ... grass hill

Kileo

Pu'n "Alaawa (pedaps *Alauwa) <. red-fish hill (7)

Hina-kapo-*ula ..c.eveercoranne name of a goddess
Ka'upulehu Crater

Kalulu the sheltered
Maiekule

Lua-makani wind pit
Hai-noa free will offering
Ki-pahe'e slippery slide
Na-wahine the women
Pu'u Ma'all vovvicnccsnnncsennne gad-about hiil

(ibid:15-16).

Sochren gives the names of two deep-sea fishing grounds
(ko'a) in the vicinity of Ka*upulehu:

Mahewalu, for *opelu, is said to lje beyond
Kalaeokamano [Shark Point] ...which is actually in
Pu*u Wa'awa'a, although close to the Ka‘upulehu
boundary. However, Mahewalu is also the name of
& promontory formed by the Ka'upulehu lava flow
on the northeast side of Kahuwai Bay. The exact
location of the other fishing ground, Kaho'owaha,
is also unknown, but it may well belong to
Ka*upulehu. One of the landmarks of this ko*a is
Kanka-loa, a long stone lying on the side of

APPENDIX B B2

Muhe'enui.  Although this prominent hill is in
Kuld“o it is ¢lose 10 the Ka“upulehy boundary. The
sroncwassaidrobcamnandmchiila\aomn...(ibid.).

Ka“upulehu is said to have gone by an ancient name of
Manuahi. This name translates as “fire bird™ (Puku®i et al.
1974:146) by breaking the name into two words “many™
(bird) and “ahi™ (fire). The word manuahi as a unit means
“gratis, gratuitous, free of charge, adulterous™ (Puku’'i and
Elbert 1986:239), but no reference consulted for this report
applied this mezaning to Ka'upulehu. Although Puku’i et al.
say that Manuahi is the ancient name for Ka'upulehu,
according to other sources, Manuahi is a name fora place in
Ka'upulehu and not for the entire ahupua ‘a. In fact, Sochren
lists Manushi as a village below Kileo and Akahipu'u, noted
in the story of two girls eating breadfruit (see below),

KAUPULEHU IN LEGEND

Numerous legends are associated with the Ka'upuleln
area. The Hawaiians believed that before men inhabited the
islands, the gods came. These gods were responsible for all
that wns found in Hawaii, Jensen and Rosendahil {198%9:3)
tell about the presence of two gods in Ka*upulehu:

...The most prominent reference is to the God Lono,
who is associated with Kona. Lono is said to have
introduced the main food plants to Hawaii Island.
Another reference is to the god Kane who, in one
legend, disguises himself as a young man and
marties a chief"s daughter at Kaupulehu. Eventually
he reveals his identity and provides the villngers
with a spring for drinking and healing.

This story is described by John Reinecke, who collected
information on Ka*upulehu during his survey of Kona sites
for the Bishop Museum in 1930:

A chicl of Kaupulehu had u lovely doughter. One
day a handsome young man appeared; he was the
god Kane indisguise, The chief married his daughter
to the young man because of his fine looks, but the
stranger tumed out to be a worthless husband; he
slept day and night; he never worked. This angered
the chief. Kane nlways spoke to the rest of the
villagers, even his father-in-law, through his wife; the
chief therefore had his daughter pester Kane until he
could stand it no longer, to do something uscful.

At last Kane told his wife to have the chief command
all the people of Kaupulchu to gather wood for onc
day. The chief hesitated at such a seemingly foolish
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demand, but finally sent his followers cut to obey it,
Then Kane ordered them to build a huge imu.

He then went mauka and gathered ol the kzlo in a
great patch. This he bundled all together, pulled up
a lehua tree by the roots, tied the kalo to it, and
carried the unwimmed tree down to the village,
naturally to the amazement of all. The chief began
to suspect that his son-in-law was a god.

Kane made the villagers enlarge the imu, into which

he put all the kalo. He then entered it with the kalo,

just before sunset, and commanded his wife to

cover him, ordering her not to open the imu until his
“ return. She reluctantly obeyed.

The imu was situated about a mile from the coast.
Kane went underground until he reached the spot
where the spring now is; here he emerged, the
spring flowed forth, fresh water, as from a faucet (at
low tide). Then he came and-appeared to his wife,
who cried out in alarm, thinking him a ghost. But
he reassured her, and made her and the villagers
follow him to the imu which they opened. And
behold it was full of all sorts of foad, pigs, fish,
yams, kalp, and whatever else can be cooked in an
oven. The people cried out, “He is a god!™ and Kane
revealed his identity.

Then he had them follow him to the spring, which
he gave them for drinking and for healing (and no

doubt disappeared).

. If one will dive in twenty-five times, five times
repeated five times, once in the moming and once
in the evening until the required number is fulfilled,
he will be cured of whatever ails him. Then he
should dive once more to give thanks. No woman
in her period may approach the spring, which is
pure water (Reinecke 1930:93).

Another version of this story is told by Eliza D. Maguire
in “The Waters of Kane.™ In it Maguire states that during the
reign of a chiefess of Ka upuiehu, there was a severe drought.
In response to her prayers, the God Kane came to help her.
Kane ordered a large imu (oven) to be prepared, entered the
oven, and was sealed in it, only to miraculously reappear in
the sea (1926:10). The place from which he emerged became
a spring, known from then on as “the walers of Kane,” When
the imu was opened, it was found to be filled with great
quantities of cooked food, which relieved the famine caused
by the drought. Thus the name Ka'upulehu is a contraction

APPENDIX B B4

of the name given by Maguire in the opening of this repon,
Ka-imu-pulehu-a-ke-akua, the oven in which the god was
roasted (ibid:39).

The location of the spring mentioned as the Wai o Kane
is listed only as being at Ka'upulehu beach; however, it is
probably the one indicated on the USGS “Kiholo™ quad map,
offshore at Kahuwai Bay (Soehren 1963:11).

Maguire recounts another legend for Ka‘upulehu
Ahupua‘a:

Pele met two girls, Pahinahina and Kolomu'o, in
the ancient village of Manuahi. The girls were
roasting (pulehu) breadfruit (‘ulu). When Pele
asked for some it was Pahinahina who gladly shared
her food. After Pele had eaten, she told the girl to
go home and set up the /epa (kapu stick) around her
hgme. That same night lava flowed from Hualalni,
went underground and came up near Hu'ehu'e,
destroying the village of Manuahi and the fish pond
of Pa‘aiea. The home of Pahinahina, who shared
her breadfruit, was spared.

Maguire (1926) tells a similar tale in the story “Two
Girls Roasting Breadfruit.”

Samuel Kamakau, another |19th century native
historian, refers to a similar story about breadfruit, but
his tale invelves Kamehamehn and the Hualalai Flow
of 1800-1802 (see Figure B-2):

The people believed that this earthconsuming flame
came because...[Kamehmeha's] refusing her [Pele] the
tabu breadfruit of Kameha'ikana which grew in the
uplands of Hu'ehu'e where the flow started ™ (1961:184).

According to Kamakau, Pele may have had other reasons
for launiching the flow. Besides wanting the breadfruit, she
wanted the aku of Hale'ohi*u and the ‘ghi fish of Kiholo.
Lastly, she was angry because Kamehameha was devoting
himself to Kaheiheimaile (one of his wives) and neglecting
Ka*ahumanu (another wife); of this Kamakau (1961:186) says:

It was said that Pele herself was seen in the body of
a woman leading a procession composed of a
multitude of goddesses in human form dancing the
hula and chanting:

Lilo ka makou kane i ka Ovur husband
ha‘awe ‘olo'olo ¢ has gone to carry
the bigger load [Kaheiheimaile]
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While the lighter
load [Ka‘ahumanu]
is neglected.

Ha'alele ia ka ha'awe
leilei e leilei e.

Kamakau also states that at the time of ‘Umialiloa
(c. 1450 AD), kauila wood from Napu'u, a place near
Ka‘upulehu Waena, was used to make war clubs to be used

when two brothers from Maui, Kiha-a-pi‘ilani and Lono-a- .

pi‘ilani, went to war (ibid:28). He writes of several battles in
the vicinity of Ka*upulehu and neighboring Pu'uwa*awa’a.
During one of these, Kekaulike -and Alapa‘i waged war, and
“Kekaulike cut down the trees throughout the land of Kona™ (ibid.).

EARLY HISTORICAL ACCOUNTS

During the reign of Kalani*opu‘u, the lands of Kekaha

- belonged to the twins Kame'eiamoku and Kamanawa, half-

brothers of Ke'eaumoku (ibid:310). Kame'eiamoku was a
very important and powerful chief. In the 1780s and carly
1750s, Kame'eiamoku had his home here. When Captain
Metealf visited the area on his ship, Eleanor, Kame*eiamokn
was subjected to humiliating treatment by Metcalf’s crewmen
while trading with them. Kama‘eiamoku vowed to revenge
his humiliation by capturing the next ship that came by
(incidentally, the Eleanor was the ship responsible for a huge

massacte of native people on Maui, the Olowalu Massacre). .

Tronically, the next ship was the schooner, Fair American,
commanded by Metcalf’s son’ Thomas. Kame'eiamoku
captured the ship near Ka*upulehu and killed the entire crew,
with the exception of the mate, Isaac Davis (Kamakau
1961:146-7).. Although badly beaten, Davis suivived, and
Kame'eiamoku's men took pity upon him and nursed him
back to health. Kamehameha, seeing an oppottunity, enlisted

Davis and another Englishman, John Young, as advisors. -

Young had been prevented from returning to his ship, the
Eleanor. The two white men instructed the natives in
operating the muskets and cannon (Kelly 1985:100).

During the lateryears of Kamehameha's life he frequently
enjoyed fishing expeditions along the shores of Kekaha
(Kamakau 1961:203). The ponds at Kiholo, which he had
buiit in about 1810, were largely destroyed by the lava flow
of 1859 from Mauna Loa (Sochren 1963:8}.

Ka‘upulehu was first mentioned by a foreigner in the
journal of Archibald Menzies, who visited Hawaii with Capt.
Vancouver in 1792. He stated that the land was:

...barren and rugged with voleanic dregs and
fragments of black lava...in consequence of which
the inhabitants were obliged to have recourse to
fishing for their sustenance (Menzies 1920:99).

APPENDIX B

Twenty years later, in 1812, John Papa Ii made similar
observations, “The sustenance of those lands was fish.”
(1973:109). The lands noted by Ii were Kaelehuluhuly, the
kaha lands (Kekaha) and Ooma (Ching 1971:33).

In 1823, eleven years after 1i made his observations,
Ellis tock a canoe trip from Kawaihae to Kailua in North
Kona. Along the way he stopped off at Kaparaoa (Kapalaoa).
Here he mentioned “...a small village on the beach, containing
twenty-two houses...carved wooden idols...” and an
abandoned heinu (1963:306). He also visited the village of
‘Wainanarii (Wainana'lii) and mentioned the name of its
chief, Waipo. Later that day his canoe landed at Kihoro
(Kiholo) which he described as “..n straggling village,
inhabited principally by fishermen™ (ibid.}. The Fishpond of
Wainana'lii at Kiholo Bay must have been quite impressive
as this is the only one of the nineteen fishponds along this
coast which he described (Ching 1971:34). This pond was
destroyed thirty-six years later by the Mauna Loa pahoehoe
flow of 1859. However, when Ellis saw it, this fishpond was
still in operation and “...well stocked with fish...” (ibid:308).
Ka'upulehu was his last stop before returning to Kailua, but
unfortunately nothing was noted about the village because he
ammivedso lateand the villagers weresleeping (Ching 1971:35).

Fishing was the main occupation of the people who lived
in Ka*upulehu Mnkai in the carly 1800s. In 1840 and 1841, C.
‘Wilkes, an explorer with the American Expedition, made a few
observations about this area, including the following notes:

...a considerable trade is kept up between the south
and north end of this district. The inhabitants of the
barren portion of the latter are principally occupied

- in fishing and the manufacture of salt, which articles
are bartered with those who live in the more fettile
regions of the south, for food and clothing (Wilkes
1845:91). The natives, during the rainy season, also
plant in excavations among the lava rocks, sweet-
potatoes, melons, and pine-apples, all of which
produce a crop (Wilkes 1845:91).

Evidence of this salt manufacture is still seen along the
coast in the numerous basalt and concrete salt pans (ibid:38).

Because of the barren and arid nature of the landscape,
most people chose to travel by sea along the coast rather than
overland. The earliest westemn description of a traveller through
the inland area was written in 1880 by George Bowsen:

From Kiholo the road southwards is rough and
laborious. Perpetual travelling over lava is very
hard upon our horses, and it is impossible to travel
faster than the slowest walk. On the road we met
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with some awful chasms of unknown depth and
numberless cracks and fissures in the lava (Bowser
IN Camara 1989:53).

An anonymous traveller in 1901, stated that:

The road was bad from start to finish. Between
Kiholo and Huehue it has the attractiveness of a
stairway making a steep ascent towards the sparsely
wooded slopes of Hualalai, with a couple of lava flows
to be crossed (The Friend, 1901 IN Camara 1989:93).

AGRICULTURE

Although Ka‘upulehu's climate and land are harsh and
unforgiving, the area provided a livelihood for hundreds of
pre-contact residents. In addition to fishing, residents lived
by “gathering other seafood and seaweeds, raising fish in
ponds, making salt and growing vegetables in favorable
locations™ (Camara 1989:5). Coastal residents went into the
uplands to get wood for fuel, building matetials, and tools.
They may have tended agricultural plots in the cooler, wetter
uplands of Ka*upulehua Waena (ibid.). These people“survived
in a place so hestile to the eyes of westemers that we can only
matvel at and respect their resourcefulness™ (ibid.).

According to Ellis, Hawaiians living in Kekoha in 1824
were growing some crops in what he colled “barren rocks™
(Ellis 1963:30). '

Although we may assume that the people of Ka*upulehu
were among this group of Hawaiians growing crops in rocks,
we cannot gssume that the climate of thot area was the same
then as it is now (Kelly 1985:88). Kelly further adds:

Previous to the flow of 1800, local conditions at
Ka'upulehu may have been more conducive to
cultivation. Ka*upulehu, from its history of being
the residence of great chiefs, and from the presence
of hundreds of petroglyphs, was for generations
both a popular oasis with a brackish-water fishpond
and a sanctuary for canoe travelers between Kiholo
and Kailuz. The people living in Kekaha may very
well have been able to cultivate, at least seasonatly,
certain crops, including: tobaeco, sweet potatoes,
and perhaps in the shelter of lava-rock pits, even
bananas. In addition to seasonal rains as a source of
water, heavy dew could have been conserved and
evaporation reduced by mulching techniques.

The shoreline dwellers probably received their main
vegetable diet from the uplands of their ahupua‘a;
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but, at least seasonally, they would have grown
some plants closer to their coasial dwellings than
the gardens in the uplands (ibid:89).

Handy and Handy (1972) describe these agricultural
practices as well:

Wherever a little soil could be heaped together
along the dry lava coast of North Kena, a few sweet
potatoes were planted by fishermen at such places
as,..Kaupulehu...Doubtless potatoes were planted
on the upland of North Kona, on the lower slopes of
Hualalai toward Pu*u Wa'awa'a (527).

In his book, The Indigenous Trees of the Hawaiian
Islands, written in 1913, Joseph Rock states:

The vegetation begins 1o become interesting at
Huehue, near the lava flows on the northern flanks
of Hualalai, and reaches its culminating point at
Puuwanwaa, the richest floral section of any in the
whole territory (Rock 1974:45}).

At the turn of the 19th century, sandalwood (‘iliahi)
became an important commodity in Hawai'i, According to
Kamakau the chiefs precipitated a famine by ordering the
people to abandon their crops and go into the mountains of
Kona to cut sandalwood (1961:204).

Welater find thatthe King had reservedall the sandalwood
for his own use, as well as “all large trees such as one man
cannot clasp™ (Kingdom of Hawaii, Constitution of 1840).

LAND TENURE AND USE

In 1848, during the reign of Kamehameha I, the
traditional Hawaiian land ownership system was replaced
with a more Western-style system. This radical restructuring
was called The Great Mahele (division). The Great Mahele
separated and defined the undivided land interests of the
King and the high-ranking chiefs, and the konokiki, who
were originally those in charge of tracts of land on behalf of
the king or a chief (Chinen 1958:vii and Chinen 1961:13).
Mote than 240 of the highest-ranking chiefs and konohiki in
the kingdom joined Kamehameha II in this division. The
first mahele was signed on Jan, 27, 1848 by Kamehameha I
and Princess Victoria Kamamalu, and by her guardians
Mataio Kekuanaoa and Ione Ti. The last mahele was signed by
the King and E. Enoka on March 7, 1848 (Chinen 1958:16).

The mahele did not convey title to any land. The chiefs
and konohiki were required to present their claims to the
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Land Commission to receive awards for lands quitclaimed 10
them by Kamehameha III. They were also required to pay
commutations to the government in order to receive royal
patents on their awards. Until an award was issued, title
remained with the government. The lands awarded to the
chiefs and korohiki became known as Konohiki Lands.
Because there were few surveyors in Hawaii at the time of the
Mahele, the lands were identified by name only, with the

- understanding that the ancient boundaries would prevail until

the land could be surveyed., This expedited the work of the Land
Commission and speeded the transfers (Chinen 1961:13).

During this process all land was placed in one of three

categories: Crown Lands (for the occupant of the throne),.

Government Lands, and Konohiki Lands. These were ail
“subject to the rights of native tenants™ (Laws of Hawnii,
1848:22). Native tenants were the common Hawaiian people
who lived on the land and worked it for their subsistence.
Questions concerning the nature of these rights began to arise
as the King, the government, and Xonohiki began selling
parcels of land. On December 21, 1849 the Privy Council
attempted to clarify the situation by adopting four resolutions
intended to protect the rights of native tenants referred to in
the 1248 law (Chinen 1958:29).

These resolutions authorized the Land Commission to
award fee simple title to all native tenants who occupied and
improved any portion of Crown, Government, or Konohiki

- lands. These awards were to be fres of commutation except

for house lots located in the distriets of Honolulu, Lahaina,
and Hilo (ibid.).

Before: receiving their awards from the Land
Commission, the native tenants were required to prove that
they cultivated the land fora living. They were not permitted
to acquire wastelands or lands which they cultivated “with
the seeming intention of enlarging their lots.™ Once a claim
was confirmed, a survey was required before the Land
Comrmission was authorized to issue any award. These lands
became known as “Kuleana Lands” (ibid:30). Until its
dissolution on March 31, 1855, the Land Commission issued
thousands of awards to the native tenants for their kuleana;
even so, less than 30,000 acres of land were awarded to the
native tenants as Kuleana Lands.

At the time of the Great Mahele, Ka'upulehu was
awarded to Lot Kamehameha, along with Kaloko 1o the
South. Lot Kamehameha was the grandson of Kamehameha
1, and he had selected these lands for his own. Both of them
contained natural fish ponds. Such ponds were highly
prized, and at the time of the Mahele, they were usually
retained by the ali’i. Other North Kona lands were retained
for this reason by various other afi’i.
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The Indices to Land Commission Award titles lists the
following for LCA 7715 which was the award given to Lot
Kamehameha:

LCA 7715 to Lot Kamehameha Book 10:622 Apana
10, Royal Patent 7843 Book 29:179 for Kaupulehu,
Kona, Hawaij.

By action of the Prvy Council on Aug. 29, 1850, as
recorded on page 423 of Vol. 3 of Privy Council Records,
a Resolution was passed for his relief as follows:

“Resolved thatin consideration of the relinquishment
of “Kahikinui™ on East Maui, by Lot Kamehameha
to the Government in former division of lands, the
Minister of the Intetior is hereby authorized to grant
Royal Patents to Lot for his lands, said to be
eighteen in number, without further division or
commutation (p.64-65).

No kuleana awards were listed in the Indices for land in
Ka‘upulehu, meaning that no one except ali‘i had put in 2
claim for any lands there.

Boundary descriptions for LCA 7715, as recorded in the
Royal Patent File, are kept at the State Archives:

CERTIFICATE OF BOUNDARIES OF THE
LAND of Xaupulehu...having been filed the 13th
day of May, 1886 by. .M. Alexander for and in
behalf of Mrs. Bemice Pauahi Bishop's Estate,

Beginning at the SW comer of Puu Waawaa at the
seaward extremity of the ledge called Pohakuokahae,
whence the Govt. trig. station on Akahipuu is § 2
degree, 31 ft. 43 inches W (true) 36137 feet; thence
the boundaries run by the true meridian to comers
marked by “ahus” over rectangles cut in rock with
crosses cut on surrounding rocks as follows...area
2345 acres (as surveyed by .M, Alexander 1885)

Information in the Native Testimony indicates only that
this land was awarded to Lot, and no other data was given;
likewise for information in the Native Register.

Land Index Records contained various records on
Ka‘upulehu Ahupua‘a, which are listed here:

INT. DEPT. Aug 27, 1850

Set apart for Lot Kapuaiwa in Land Division. See list
of lands attached to letter from Miriam Kekueanaoa to
the Minister of the Interior (John Young).
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INT. DEPT. May 28, 1861

In letter from P.H. Kaopaiki, to Minister of the
Interior, entering complaint against the action of a
person who had under his control the remnant of the
Government lands in slaughtering goats belonging
10 him & others running on the above land.

INT. DEPT. MATTERS Oct. 10, 1861

R. Xeelikolani to Lot Kamehameha, informing him of
the receipt of Birds of Kaupulehu from Maiai (k), his
hoaaina, forty in number, that 20 went 10 his younger
brother, 5 to herself, and the remaining 15 are his.

INT DEPT. April 25, 1866
In report by J. H. Kalaiheana showing that theabove
ahupuna is a Crown Land.

INT DEPT Dec. 18, 1867

In letter by Charles Wall stating that he has heard
that some natives have gone to Honolulu for the
purpose of leasing the above land—Desires that the
same be leased to him.

INT. DEPT. May 3, 1873

In letter from John Broad to John Dominis applying
to lease the above ahupuaa at $200 a year, foraterm
of 10 years.

INT. DEPT. May 12, 1873

In letter from R. Keelikolani to John O. Dominis
acknowledging the receipt of his favor pertaining to
the matter of leasing the above land & Keauhou -
Suggest that the lauhala on said Kaupulehu, the
fishery, the coconut grove & all the beach land be
reserved—Also states that the lands of Kahaluuk
Keopu & Kaloko be not included is said lease.

INT. DEPT Bk.14.p.211 Apr. 30, 1877

In letter from Minister of the Interior to the
Commissioner of Boundaries that Dr. G. Trousseau
had informed him under date of Apr. 12, that Mr.
Lyman can not give his decision until advised by
His Excellency respecting the boundaries of
Kaupulehu & Honuaula.

INT. DEPT. Feb. 9, 1910

Comm of Public Lands—to—Govemor. Enclosing
papers concerning the above land, the lands of Kau
and Haleohiu, in Kona, Hawaii. It appearing that
the Territory had deed to Allan S. Wall, under Grant
5067, 112 ncres of the above land, that through
some ervor in the survey, it developed that the Govt
had granted 7.2 acres of the land of Kau belonging
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to Mrs. Egan. That an understanding was had at the
adjustment of boundaries that Mrs. Egan be given
7.2 acres of the land of Haleohiu in exchange for the
area taken from her land.

KONA VILLAGE RESORT

Although fishing had been the main occupation of
Ka‘upulehu, by about 1860 ranching began to dominate the
economy. During this time the population in this area
dwindled, and by the early 1900s most of the native population
had moved elsewhere (Ching 1971:38). During the twentieth
century, a few Hawaiizn families lived at Ka‘upulehu until
the tsunami of 1946, which swept the whole area. From that
time on, the area was home only to pigs and wild goats, and
occasionally was visited ‘by fishermen and boaters (Clark
1985:120). In 1956, a wealthy yachtsman, Johnno Jackson,
and his wife Helen, sailed past Ka'upulehu during a visit to
the islands. They put in at Kahuwai Bay and “soon decided
that they had found an ideal location for a small, secluded
luxury resort village™ (ibid.).

In 1961, Bishop Estate leased for 65 years 18,228 acres
of Kaupulehu shupua‘a to Hualzlai Development. Later that
same year, Hualalai Development subleased 62 acres of the
land—the site of the Kona Village—to John M. Jackson, and in
1962 the company subleased 7,000 acres of the land mauka of
the Mamalzhoa Highway to Gamer Anthony Kelly 1985:53).

Clatk elaborates on the birth of the Kona Village Resort:

During the early 1960s, construction began on a
complex that eventually became the Kona Village
Resort. Ka'upulehu at the time was accessible only
by aircraft or boat, so Jackson's first priority was
the construction of a 2,600-foot landing strip to
expedite transportation of the Jaborers to and from
the work site and that could later be used to bring in
guests. He purchased an LCVP, a military landing
craft capable of carrying vehicles and personnel,
nndusedittotransportmuchofthelumber,materinls,
and equipment that his project demanded. He built
a power generating plant, and he sank a 550-foot
well shaft for water. While construction was in
progress, Jackson lived aboard his schooner,
anchored in Kahuwai Bay. During a purticularly
bad storm, high winds and heavy surf forced the
boat into the shallow reef and rocks bordering the
bay, destroying the craft beyond repair, but Jackson
salvaged os much of the wreck as he could and
convereditinto the Shipwreck Bar, stilla popularattraction
in the resort village. The original complex, completed in
June 1964, was named Jackson Village (ibid.).
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In 1963, Jackson assigned the 62-acre sublease to his
family-owned corpotation, Island Copra and Trading
Company, Inc., which later merged with Kona Village
Property, Inc. (the merged companies retained the name
Island Copra and Trading Company, Inc.). Later, the 62 acres
were taken over by a subsidiary of Cambridge Pacific, Inc.
In 1963, the same parcel, reduced to c. 60 acres, was leased
by Bishop Estate to Kona Village partnership (Kelly 1985:93).

Because the project required a large amount of capital,
Jackson brought in Signal Oil Company as a partner and as
a result, in 1968, the lease on the bulk of Kaupulehu Ahupua‘a
was transferred from Hualalai Development Corp. to Signal
Oil Corp. The resort's name was changed to Kona Village
Resort, and Signal Oil evenally bought Jackson out. Since
the purchase by Signal Qil, ownership of the resort has
changed several times, It was transferred to Cambridge
Pacific (Canada) in 1979, and in 1984 Bamwell Hawaiian
Properties joined in a partnership with Cambridge Pacific,
Inc., and the lease was assigned to Kaupulehu Developments,
a subsidiary of the partnership Bamwell Hawaiian Properties
and Cambridge Pacific (Kelly 1985:94). Despite the many
turnovers the Kona Village Resort continues to be a first-
class, luxury resort in a secluded tropical setting. This hotel
provides a variety of amenities and recreational activities.
The resort has also “preserved and incorporated the rich
historical background of Ka'upulehu in its contemporary
activities™ (ibid.).

Today, besides the hotels, there are summer homes
along this coast as well as huts of squatters, who are primarily
fishermen. Large arens of the land in the North Kona District
are still devoted to ranching (Ching 1971:38).

INFORMANT INTERVIEWS

On August 21, 1990, the author spoke with Mr. Joe
Maoka‘ai (Uncle Joe), a resident of Ka*upulehu in his youth.
Uncle Joe explained that the name Ka‘upulehu was not short
for Xa‘ulupulehu as some people thought. Instead,
Ka‘ulupulehu was up mauka, and the name stoed for the man
that was “pulehued™ (cooked). The following paraphrased
story, by Uncle Joe, is similar to the one above by Maguire:

In the wa kahiko (ancient days), Ka'upulehu was a
desolate place, There was no food for anyone there,
no fish, no water; it was o time of famine. One day
s man appeared. He told the people to prepare an
imu. The people thought this was very strange,
because they had nothing to put into it, but they did
s he requested. While they prepared the imu the
man slept, and when he awoke the imu was ready.
He stood by the side of the imu and said to them “Eia
ka'u makana ia ‘oukou” (this is my gift to you) then

he jumped into the imu and laid down, He told them
to cover him up, and though they were terrified,
they did as he asked. After they were done, they all
left the area because they were afraid of what had
happened. Some hours later though, the man
appeared out of nowhere and 1old them that the imu
was ready. They uncovered the imu and found 1o
their surprise that it was full of food. There was
‘ulu, sweet potato, fish, pig, and other foods such as
they had never seen before. They realized that this
man was a kupua (a person who could change
forms). They were very happy but still they felt this
was not encugh food 1o feed all of them. The man
set 1o work dividing the food among the different
families. He told them * Deon't worry there is
enough for all of you many times over.” Though
they were happy at the food they still were unhappy
because they had no water. When the man heard this
he told them “go makai.” They did as he said and
at the beach there was a bubbling in the sea, and a
well of fresh water came from the ocean. The
people took their calabash and got the fresh water
and drank it. They were so happy for all this man
had done for them. This man was Kane, a god, and
from that time on the spring where they had gotten
their water from was called Waiokrne (waters of
Kane), and they never had famine again.

Uncle Joe said that Ka*ulupulehu was located up mauka.
He told a another story similar to Maguire's tale of the two
girls roasting breadfruit. The story below is paraphrased
from Uncle Joe: : )

One day Pele, dressed ns a poor old lady, went up to
two sisters who were cooking ‘wfu. She asked one
sister, “When your ‘zlu is cooked, with whom do
you intend to share it?” This sister was stingy and
told her, *This is my *ufu and I'm not going to share
it with anyone. If you want ‘ulu, pick your own.
There are plenty over there—and cook it yoursetf.”
Pele then went to the other sister and asked her the
same question. This sister looked at the lady and her
‘wlu and said, “This ‘wiu is oo big for me, I will
share it with you when it is done.” She had just put
it on the fire, but Pele told her, It is cooked already,
take it off the fire.” The girl said, “No it can't be, I
just put it on.” But Pele reassured her, and the girl
listened to her and took it off. Whenshe cut the ‘ulu
open, she was amazed to find that it was cooked, and
she halved it and gave half to Pele. She began to
wonder if this lady was a kupua, since she knew
about the ‘ulu. After they were deone eating she
invited the lady to her home and they rested. When
they awoke the Pele told the girl, *Go and mark the
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four comers of your property as soon as I leave.”
The girl thought this was strange but she sensed the
lady was a kupua, or spirit, and so she did as she was
told. Her sister saw her and laughed at her, saying
she was ridiculous 10 be doing such a thing. But the
girl ailirmed that she was going to do it and advised
her sister to stay on her own side and not enter the
marked-off property. That evening a lava flow
came down Ka'ulupulehu, covering everything,
including the stingy sister, who tried to get away.
She was tumned into a rock. The generous girl's
home, which she had marked as she was told, was
spared, and the girl knew that the lady had been Pele.

Unele Joe said that Puhi-a-Pele is the area where that
flow came down, and if you lock at it carefully, you will see
that it is the body of Pele sleeping with her head to the north.
He also said that the area that had not been inundated with
lava contained breadfruit and kukvi trees and one coconut
tree which can be found there to this day.

Uncle Joe spoke fondly of his childhood in Ka‘upulehu.
Donkeys were the only means of transportation from Kiholo
to Mahiula. He rode his donkey to elementary school in
Kalaoa. They also used donkeys to trade fish for goods at the
«Ahuna” and “Akuna” stores in Kalaoa. These stores were
owned by Chinese families and no longer exist.

He said that all the people who lived on the coast were
fishermen and that his grandfather was a great ‘opelu
fisherman. His father also fished until he got married, at
which time he became a cowboy at Pu*uwa‘awa‘a ranch, up
mauka. He spoke of Waiakuhi Pond, which is where they
used to get ‘opae (shrimp) for fishing, and of the many
brackish ponds along the coast, which were used for clothes
washing and other domestic chores.

When Unele Jos was a child, he and the other children
made up theirown fun. They created asmall holua (slide), which
they covered with grass and slid down on coconut leaves. They
also used to explore the many large caves along the coast where
he said they found lnrge canoes and koa logs. When he asked
his grandfather about these things he was told that when people
died, families put the objects in the butial caves along with the
bodies. Thess caves have been closed up since the opening of
the Kona Village Hotel.

Uncle Joe also mentioned that since there was no grass
along the coast they used to feed their donlieys kiawe beans,
which they picked up from the ground. He said the donkeys
loved to eat them (pers. comm. August 21, 1950).

Jean Greenwell, President of the Kona Historical Society
was a valuable soutce of information on the entire Kona area.

APPENDIX B B!l

Mrs. Greenwell supplied several items of information relevant
to the Ka‘upulehu area, mentioning that it was land
commissioned to Lot Kamehameha, and consisted of 23,545
acres. She also mentioned that the old name for the area was
Manuahi.® From the journal of HM. Greenwell (who was
a farmer and rancher in Kona during the late 1800s and early
1900s) she found that sheep were maised in the uplands of
Ka'upulehu in 1880 and that a man named George Clark had
200 sheep here. Greenwell’s journal also shows that in
August of 1884 Clark had leased land from Greenwell for
$350 per year, in addition to which he agreed to pay $100 (per
year) for raising stock.

Mis. Hannah Springer has been a resident on the land
mauka, at Hu'ehu'e Rarch, for many years and is familiar
with the area. Hannah provided another interpretation of the
name Ka'upulehu. She said that she was told that the name
stood for the imu that puffed (pu) with the ashes (lehu),
becouse, as in the tale that Uncle Joe told, when the imu was
opened, the body of Kane wasn’t in it, and the ashes puffed
out with the absence of the body. No other source consulted
during this research mentioned this explanation of the name.
Springer also explained (correctly) that the commonly held
belief that Ka*upulehu means the imu pulehu involves a
contradiction in terms. This is because the type of cooking
done in an imu is called kalua (to bake) and pulehu means to
cook on hot coals or broil.

Springer also mentioned the story of the two girls eating
breadfruit, but like uncle Joe, she thinks that this incident
took place up mauka and not on the coast, and so that area is
Ka‘'ulupulehu and makai is Ka'upulehu, two different
areas. She mentioned the name “Manuahi™ and said that
it is a name for a place in Ka*upulehu and not the old name
for the whole area.

She stated that her mother and another man of that area,
Robert Keakealani, both knew of the area that uncle Joe
mentioned in the Ka‘ulupulehu story, noting that it was an
area with one coconut tree. it seemed significant to her and
the people who knew of it, and she stated that one day she
would find that area.

Springer mentioned Kame'eisumoku at Ka'upulehu
and his capture of the Fair American, c. 1790. She said that
he was one of three brothers who were advisors to the King
and that he and his twin are the figures depicted on the seal
of the government of Hawaii.

She made reference to Kahuwai Bay, the site of Kona
Village, where “springs bubble.” The people there used to
fish for ‘opelu, weave hala and loulu, and traded with the
people at Kalaca.
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Hu'chu‘e Ranch was founded by John Avery McGuire. trapping wild pipi (cows), and over time he acquired more
His first wife was a woman named Luka who had 600 acresat  land. His second wife, Eliza Davis Low translated the book,
Kukio and 200 acres at Kaulana. McGuire made his living Kona Legends cited earlier in this report.
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